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PUBLIC NOTICES 





HEATING. 


The Commissioners of 


His Majesty's Works, &c.. are pre- 

to receive TENDERS before 
1 . on Friday, 25th March, 1927. for 
ACCLERATED LOW-PRESSURE HOT 
WATER HEATING at “ * Kensington . 
Telephone Exchange, Mallord-street, 5 

Drawings, specification, a copy of the conditions 
and form of contract, bills of quantities, and forms for 
Tender may be obtained from the CONTRACTS 
BRANCH, H.M. Office of Works, King Charles-street, 
London, §.W. 1, on payment of One Guinea. (Cheques 
payable to the Commissioners of H.M. Works, &c.) 
The sums so paid will be returned to those persons 
who send in Tenders in conformity with the con- 
ditions, 4938 








he Director - General, 
India Store Department, Branc h 
No. 15, Belvedere-road, Lambeth, 8.E. 1, 
invites TENDERS for 
1. CROSSINGS and SWITCHES, built 
up from Rolled Manganese Steel 
Rails. 


25-TONS ELECTRIC 





OVERHEAD TRA- 


2. TWO 
VELLING CRANES 
3. About 6030 TONS of BRIDGE WORK 


Tenders due on ha 29th March, 1927. for No. 1, on 
the Ist April, 1927, for No. 2, and on the 5th April, 
1927, for No. 3. 

Specifications and forms of Tender obtainable from 
the above at a fee of 5s. per set, which will not be 
returned. 4964 





Applications are In- 
TED for the POST of DEMON- 
TRATOR in the Mechanical Engineering 
Branch in the Artillery College, Wool- 
wich. Salary £300-£20-£400 inclusive. 
The appointment is non-pensionable and 
will be terminable by three months’ 
notice by either side. Candidates should be preferably 
under 30 years of age, should possess a University 
Honours Degree and have specialised in Mechanical 
Engineering The successful candidate will be 
required to give lectures as well as demonstrate. Pre 
ference will be given to a fully qualified ex-Service 
man 

Applications, giving full particulars of qualifica- 
tions and enclosing copies of testimonials, and 
enquiries for further particulars should be addressed 
tothe ASSISTANT COMMANDANT, Artillery College, 
Red Barracks, Woolwich, 8.E. 18 4962 








. ° - . 

Assistant Civil Engi- 
ia NEERS REQUIRED in Civil Engi- 
neer-in-Chief’s Department, Admiralty. 
and H.M. Naval Establishments at home 
and abroad. Candidates must be between 
the ages of twenty-five and thirty years on 
the 16th March, 1927; those who haveserved 
or are serving in the Army, Navy or Air Force may deduct 
from their actual age any time, not exceeding three years, 
during which they have so served. Candidates must 
either (a) be Corporate Members of the Institution of Civil 
Engineers, or (b) have passed Sections A and B of the 
Associate Mem bip Examination of the Institution 
of Civil Engineers or taken a Degree recognised by 
the Institution as exempting therefrom, and have 
reached such a stage in their professional training that 
it is possible for them to become Corporate Members 
within two years. 

Those appointed will be on probation for two years, 
and will not be confirmed unless and until they, 
being Corporate Members of the Institution of Civil 
Engineers, have passed this period of probation to 
the satisfaction of the Admiralty. 

Commencing salary, £250 per annum, plus Civil 
Service bonus, which at the current rate amounts to 
£111 per annum. 

Special consideration will be given we candidates 
who served in H.M. Forces during the War 

No candidate will be accepted for appointment who 
fails to pass a strict medical examination as to bis 


pbysical L 

Forms application. &c.. can be obtained from the 

CIVIL ENG EER-IN-CHIEF, Admiralty, London, 

1, and should be returned completed so as to 

hat officer not later than the 16th March, 1927. 

Candidates will be responsible for any expenses 
which they may incur in attending for interview. 
4806 








ss - ° rs > 
ivil Engineeers (2) Re- 
QUIRED for the PU Ly IC WORKS 
DEPARTMENT of TANGANYIKA 
TERRITORY for a tour of 20 to 30 
months’ service, with possible extension. 
Salary £480, rising by annual increments 
to £720 a year (with efficiency bar at £600). 
Outfit allowance of £30 on first appointment. Free quar- 
ters and passages and liberal leave on full salary. Candi- 
dates, aged 25 to 35, preferably unmarried, must have 
been regularly trained as civil engineers and be Cor- 
porate Members of the Institution of Civil Engineers 
Must be capable of levelling, surveying, measuring up 
work and preparing designs of bridges, &c. Must have 
had at least three years’ experience under a qualified 
civil engineer on the construction of Harbour Works, 
Drainage Works, Water Supply or other Public Works. 
Pd Ld lw A letter, stating age. qualifications 
HE 





and expe to the CROWN AG wee FOR 
COL SMEs. 7. “Millbank, London, 8.W. 1, mentioning 
this paper and quoting M/14402. 4929 





he Department of 
ES AND INDUSTRIAL 
RESEAKCH is conenderin the eppoint. 
ment of a DIRE oF 4 RESEARCH 





PROB- 
LEMS. Salary will be - the order of 
£1200 per annum, according to qualifications. 

Forms of application and further particulars may 
be obtained from the } Georetary of the Department, 16, 
Old Queen-street, S.W.1. Applications should reach 
the Department not later than March Sist, 4882 





Crystal Palace School of Prac- 


TICAL ENGINEERING. 
Founded 1872. 


MECHANICAL 4D PS. ENGINEERING 


Presipext: J. OW ON, .C.E.,- M.1.M.E 
cIPaL : MAURICE WILSON, M Tc. O.B. 
Assisted by Staff of turers and Ins rs. 


mpleted in 2 





The Problem of 


J. B. C. KERSHAW.) 


by 


c. J. WHARTON.) 





The Engineer 


———_—>——__ 


PRINCIPAL CONTENTS OF THIS ISSUE. 
ARRANGED FOR CARD INDEXING. 





Airship Mooring Tower at Cardington. 





The British Industries Fair at Birmingham 
No. 





The World's Future Supply of Liquid Fuel 
No. II. 


Institute of Metals—Presidential Address. 





Return Voyage of the M.S. Tampa. 





An Open-ended Shearing Machine. 





The Economical Production of Steam 
Electricity. 
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High Superheats. 
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PUBLIC NOTICES 





PUBLIC NOTICES 





Armstrong College, 


NEWCASTLE-UPON-TYNE. 
(IN THE UNIVERSITY OF DURHAM.) 





COURSES for the PASS DEGREE of B.SC. and 
the HONOURS DEGREE of B.SC. in MECH- 
ANICAL, MARINE, CIVIL or ELECTRICAL ENGI- 
NEERING, MINING, METALLURGY, or NAVAL 
ARCHITECTURE. The curricula of the Pass Degree 
and the Honours Degree normally occupy periods of 
three and four years respectively, but candidates 
presenting evidence of sufficient previous training 
may be allowed to proceed to either Degree after two 
years’ residence. 


The engineering laboratories have recently been 
extended, and all Departments are equipped for 
advanced tutorial and research work. 


Full particulars.of the Courses may be had on 
application to 
THE REGISTRAR, 

Armstrong College. 


4329 Newcastle-upon-Ty ne. 





ombay. Baroda and Central 
INDIA RAILWAY CO. 

The Directors are prepared to receive up to Noon 

on Wednesday, 23rd March, 1927, TENDERS for the 

SUPPLY of :— 

1, STEEL MATERIAL (Plates, Flats, 
&c.) for 150 COVERED WAGONS 

2. STEEL MATERIAL (Plates, Flats, 
&c.) for 80 COVERED WAGONS. 

Tenders must bé made on forms, copies of which, 

with specification, can be obtained at these offices on 

payment of £1 each for No. 1 and 10s. each for No. 2 

(which will not be returned). 

The Directors do not bind themselves to accept the 

lowest or any Tender, 


Channels, 


Channels, 


8. G. 


Offices : The White Mansion, 
91, Petty France, Westminster, S.W. 1, 


8. YOUNG, 
Secretary. 





Course 
Students admitted at beginning of any term. 4347 


7th March, 1927, 4949 





(Jounty Borough of Rotherham. 


RECONSTRUCTION OF CHANTRY BRIDGE. 
Contractors experienced in the construction of 
reinforced concrete bridges and retaining walls are 
invited to Vesper for the RECONSTRUCTION of 


CHANTRY BRIDG 

The work will , of a Reinforced Concrete 
Highway Bridge, 95ft. skew span and 60ft. wide ; 
340 Lineal Yards Reinforced Concrete Retaining Walls, 
about 23ft. high; Dredging 400 Lineal Yards of 
River Don; Temporary Steel Footbridge, 70ft. span ; 
Restoration of existing 15th Century Bridge and other 
incidental Works. 

General conditions, specification, bill of quan- 
tities and plan of site are obtainable from Vincent 
Turner, M. Inst. C.E., Borough Engineer, on receipt 
of details of previous work of this description carried 
out, and a deposit of Five Pounds, which deposit will 
be refunded on the return of the documents or on the 
receipt of a bona fide Tender. 

The contract drawings may be inspected at the 
Borough Engineer's Office, Rotherham, or at Messrs. 
L. G. AW and Partners, Ltd., 36-38, Victoria- 


street, 5.W. 
Sealed ‘Tenders, endorsed ‘* Reconstruction of 
Chantry Bridge,’ shall be delivered to the under- 


signed not later than 10 a.m. on Monday, 2ist March, 


1927. 
Cc. L. DES FORGES 
Town Clerk. 
Municipal Offices, Rotherham, 
2ist February, 1927. 4823 





j‘asington Union. 

TO HEATING ENGINEERS. 

Yhe Guardians of the Poor of the Easington Union 
nvite TENDERS for the ae and ERECTION C4 

NEW HEATING, HOT WATER SUPPLY, STEA 
and other PLANT at thelr Poor Law Institution a 
Infirmary at Easington, Co. Durham. Tenders must 
include for the whole of the work specified. 

Plans, specifications, and schedule of quantities may 

seen on application to me or to the 
Engineer, Mr. T. J. R. Kiernan, B.Sc., M. Inst. . 
of 17, Victoria-street, Westminster, 8.W. 1, Rrewens 
the hours of Ten and Four (Saturdays excepted). 

Copies of the plans and specifications can be obtained 
ONLY FROM ME on payment of Two Guineas (which 
will be returned on receipt of a bona fide Tender). 
Sealed Tenders, endorsed “‘Heating and other Plant, 
Easington Union,”’ to be delivered to me not later 
than 10 a.m. on Monday, 2ist March. 1927. 

The Guardians do not bind themselves to accept the 
lowest or any Tender, 

By Order, 
(Signed) J. M. LONGDEN, 
Clerk to the Guardians. 


4908 


Cnion Offices, 
Easington, Co, Durham 





PUBLIC NOTICES 


(ity of 
TO CONTRACTORS, 


The Cocpasation of Portsmouth xo 
receive TENDERS for the CONSTRUCTION of TWO 
cov 5 RED STORM WATER TA Ks ; an OUTFALL 
CULVERT; a DOUBLE of 48in. diameter 
CAST IRON OUTFALL PIP ES Orve on Piles; the 
CONSTRU watOe of BAFFLE WALLS and OV ER- 
FLOW CHANNELS in existing Storage Tanks 
ADDITIONS to the COMPRESSING STATION, and 
other WORKS adjacent to their existing Storage Tanks 
near Fort Cumberland, at the mouth of Langstone 
Harbour, in accordance with the drawings, general 
conditions and specification prepared by the Engineer, 
Mr. G. Midgley Taylor, of Messrs. John Taylor and 
Sons, Caxton House, Westminster, London, 8. a 

The specification, bill of quantities and form of 
Tender can be obtained from the offices of the Engi- 
neer upon payment of £5 (cheque only), which will 
be returned upon receipt of a bona fide Tender. 

The drawings may be inspected at the offices of the 
Engineer or at the offices of the City Engineer, the 





Portsmouth. 
MAIN DRAINAGE. 
CONTRACT NO. 10, 


prepared to 






Guildhall, Portsmouth 

Sealed Tenders, endorsed “‘ Main Drainage, Con 
tract No. 10,"" addressed to the Town Clerk at his 
offices, must be received on or before 9 a.m. on 


Monday, the 11th day of April, 1927. 
The Corporation do not bind themselves to accept 
the lowest or any Tender 


By Order. 
F. J, SPARKS, 
Town Clerk, 
Town Clerk's Offices, 
The Guildhall, perieneuth, 


March 7th, . 4041 


Shoreditch Board of Guardians. 
\ KITCHEN EQUIPMENT. 

The Guardians invite TENDERS for the SUPPLY 
ond SiR, at the St. Leonard's House, Kingsland. 
road, bh. @ = 

i.) aE AM BOILING PANS, OVENS 
ii.) ELECTRIC OVENS, FISH FRYER 
GRILLER 

Forms of Tender. 

obtained by sending a stamped, 





and 
and 


giving full particulars, may be 
addressed envelope 


to the undersigned, by whom Tenders should be 
received not later than Tuesday, tee a am 1927, 
JNO. ©, AY, 
Clerk. 
. Kingsland-road, E. 2, 
7th March, 1927. _ 4967 





ie yptian State Railways. 
First-class BRIDGE ENGINEER REQUIRED 
for Egypt. Two to three years’ contract, maximum 
salary £900, qualification B.Sc. Honours and ten 
years’ practical experience in Bridge Building. 
Application form, copy of contract, can be obtained 
from the office of the CHIEF \ ae wr ENGI- 


NEER, 41, Tothill-street, 5.W., nd must be 
addressei to him marked “* Bridge Engineer.’ 4898 





SITUATIONS OPEN 


COPIES or Testmonais, NOT OnIGmrals, UNLESS 
SPECIFICALLY REOUESTED. 





\ TANTED, ASSISTANT ENGINEER, with Good 

technical and workshop training, to Take Charge 
of the Maintenance of Steam Navvies, Excavators, Gas 
Engines, Air Compressors and Pumps in Ironstone 
Mines.—Apply stating age, full particulars of expe- 


rience, and salary required, to FRODINGHAM [IRON 
and STEEL ©O., Ld. (Ironside Engineer). Scun- 
thorpe, Lincs. P2924 a 





\ "ANTED, TRAVELLING SALES REPRESENTA- 

TIVE for Moulding Machines and Foundry 

Equipment. State age. experience, technical educa- 

tion, salary, &c.—Address, P2904, The Engineer Orfice, 
P2004 a 





CHIEF ELECTRICAL ENGINEER is REQUIRED 
é on the Engineering Staff of Synthetic Ammonia 
and Nitrates, Limited, Stockton-on-Tees. Applicants 
must have had first-class technical training and be 
thoroughly conversant with the design, construction, 
and operation of modern High and Low-tension 
Three-phase Installations. Only men of first-class 
qualifications throughout need apply, and experience 
being equal, preference will be given to a university- 
trained man.—Apply at once by letter, stating age. 
qualifications, technical and practical experience, and 
salary required, to SECRETARY, Synthetic Ammonia 
and Nitrates, Limited, Billingham, Stockton- ~~ ee 

a 





Ca (GRADUATE) WANTED for Group of 
Collieries in County Durham, accustomed to 
Sampling and Analysing Coal and conversant with 
Coke and Gas Manufacture.—-Address, stating age, 
salary required, with copies of recent testimonials, 





P2882, The Engineer Office. P2082 a 

Oe ot rioNAL TEEL WORK.—REPRE 
/ BENTATIVE REQU TIRED for London office of 

well-known Manchester Firm, Those having held 


similar position and with good connection only should 
apply, stating full particulars and salary required — 
Address, P2898, The Engineer Office. P2898 Aa 





SITUATIONS OPEN (continued) 
Page 2. 





SITUATIONS WANTED, Page 2. 
PARTNERSHIPS, Page 2. 
EDUCATIONAL, Page 2. 
AGENCIES, Page 2. 
MISCELLANEOUS, Page 2. 
AUCTIONS, Page 86. 
MACHINERY, &«., WANTED, Page 3. 
FOR HIRE, Page 3. 
FOR SALE, Pages 3 and 4 
PATENTS, Page 2. 


BUSINESSES and PREMISES 
(For Sale, ete.), Page 86. 


WORK WANTED, Page 2. 


For Advertisement Rates see 
Leader Page. 
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SITUATIONS OPEN (continued) 





SITUATIONS OPEN (continued) 


PARTNERSHIPS 





PATENTS 





I in South Wales. 
efficiently in detailing in Structural Works need apply. 
Must be quick, accurate and able to take own dimen- 
sions at site for works, buildings, gantries, &e, State 
salary, experience.—Address, 4935, The eer! Office. 
4935 A 





NGINEER is REQUIRED for Centrifugal Pump 

4 Department in London Sales Office of Large 
Engineering Firm. Only applicants having had tech- 
nical and workshop training and with experience in 
preparing tenders and handling sales correspondence 
will be considered. Give full details, age, previous 





experience, and salary required.—Address, 4976, The 
Engineer Office. 4976 A 
YSTIMATOR and TECHNICAL ASSISTANT RE- 


QUIRED for large well-known Firm of General 
Ironfounders and Engineers. Splendid prospects and 
good salary to tip-top man with experience in Heavy 
and Light Castings and all classes of Machining, able 
without 


to prepare estimates at competitive prices 
supervision Address, stating age, experience, and 
salary, 4931, The Engineer Office. Sl A 








Fe NDRY. A London firm engaged woop 
the production of highly accurate exper 
mental castings in Alaminiuvm, is REQUIRING 
the SERVICES of a FOUNDRY MANAGER. 
Arplicants must be fully experienced in this 
class of work and should send full details 
of experience and salary required, also age. 
—Addreas, 4960, The Engineer Office. 

4960 A 














ENERAL MANAGER, Responsible to Directors 

only, for Large Marine Oil Engine Works. Keen 

and energetic organiser and estimator.—Address, 

giving fullest particulars of experience and positions 
held, 4886, The Engineer Office. 4886 a 





|. ~ +" MAKER WANTED for Experimental 
Work ; must have had good all-round machine and 
bench experience. Permanency for suitable man. 
Wages about £4. Hostel accommodation if unmarried. 
Fares paid for Bt hee in Bollington or London.— 
Apply, SECRETARY. Experimental Department, Fine 
Cotton eteeess and Doublers’ Association, es 
Bank, Bollington, Macclesfield. 4 A 


M taking in South America. Wide experience of 
similar business essential and adequate knowledge 
of Traction Engineering and fluent Spanish desirable. 
Salary £2500 or more, according to ability and expe- 
rience of successful applicant.—Applications, marked 
* Private and confidential,’ giving full particulars, 
should be addressed to *P.A..”" c/o Street's, 6, 
Gracechurch-street, E.C. 3. 4975 A 





ANAGER REQUIRED for Large Traction Under- 





RE WATERWORKS ENGINEER RE- 
QUIRED, to Take Charge of Pumping 
Station in provincial city in the South of England. 
Must have had experience in similar capacity. 
Preference will be given to applicants having 
experience in Lime Softening on a large scale. 
Residence on the site of the pumping station, 
together with fuel and light, will be provided. 
Apply at once by letter, stating age, qualifica- 
tions and experience, also salary required, to 
Messrs. WALTER BRIDGES and CO., Consult- 
ing Engineers, Parliament-street, West- 
minster, 8.W. 1. P2916 a 





bas gh SPECIALIST REQUIRED on Salary 
and commission, experienced in demonstrating 

and Resistance Machines, capable of 

good electrical experience. Full 
4969, The Engineer Office. 

4969 A 


and selling Arc 
estimating production, 


particulars — Address, 

y JORKS MANAGER WANTED: Knowledge of 
Ebonite Work, Tooling and Electro-plating.— 

Write full particulars of experience and salary 

quired. London district.—Write, Box 745, Sells 

Advertising Offices, Fleet-street, E.C. 4. 4963 A 








yes ENGINEER, with Some Knowledge of 
Conveying, Elevating and General Mechanical 
Handling Plant, Drawing-office Experience, RE- 


QUIRED for outside representation. Ex Public School 
or Navy preferred. Possessing such characteristics as 


energy, presence, personality and vision.—Address, 
giving full particulars of experience, business con- 
nection, &c., 4961, The Engineer Office. 4961 a 








y TANTED by Large Firm, a Thoroughly Expe- 

rienced DRAUGHTSMAN, well up in design of 
Tools for Press Work and especially Tank Plates.— 
Address, 4965, The Engineer Office. 





4960 A 





Capable DRAUGHTSMAN for Petrol 
Marine Engines; knowledge of 
Auxiliaries essential.—Address, 
and wages required, 4974, The 
4a 


WAstrep. 
and Paraffin 
Reverse Gears and 
stating age, experience 
Engineer Office 497 
Vy TANTED, 

7 


stating ag 
SMITH 





DRAUGHUTSMAN, 

and Calculations 
. experience, and salary 
(K IG HLEY), Ltd., Crane 


Well Up in Crane 
essential.— Write, 
required, JOHN 
Works, Keighley. 
4933 a 





Wx for West of England, First-class 
DRAUGHTSMAN, with Modern Manufacturing 
Shop apd Drawing-office experience of Winding, 
Haulage and Pumping Plant (Steam and Electric). 
State age, experience, including details of any 
specialities, and salary required.—-Address, 4 =, The 
Engineer Office. A 


\ 


tion, 
Office. 





JUNIOR ASSISTANT ENGINEER for 
of England Address, stating qualifica- 
and salary required, 4953, The Engineer 
4953 A 


TANTED, 
West 
age, 





YONSTRUCTIONAL STEEL WORK DESIGNER 

4 REQUIRED for London Consulting Engineer's 
Office. Must be conversant with requirements of 1901 
Building Act. State experience and salary expected.— 
Address, P2018, The Engineer Office. P2018 a 


salary .—Address, 
| RAUGHTSMAN (Preferably 

knowledge) REQUIRED, with experience in the 
design of Cable and Wire Covering Machinery. Must 
have had some years’ experience in the design, manu- 
facture and use of such og! =the y. giving all 
details and salary required, to ESTLER BROTHERS, 
South Molton-road, London, E. 6. 4951 A 





RAUGHTSMAN, ASSISTANT, with Experience in 
Marine Engine Auxiliaries, London area. State 
4936, The Engineer Office. 4936 A 





with Some Electrical 





RAUGHTSMEN. SEVERAL First - class 
DRAUGHTSMEN WANTED IMMEDIATELY, 
preferably with experience of High-s Oil and 


Petrol Engines. Applicants must be fully qualified 


men. Particulars of age, experience, and salary de- 
sired.—Address, ‘‘ ENGINE,” Wm. Porteous and Co., 
Glasgow, P2886 a 





RAUGHTSMAN, Thoroughly Experionees a Cable 


Machinery and General Plant Work, ED 
by CALLENDER’S CABLE and CONSTRUCTION 
CO., Ltd., Belvedere, Kent. 


None but fully qualified 
applicants will be considered. 4926 A 





pre GHTSMAN WANTED for Wotpinery Lay-outs 
and Mechanical Details, N.W. London. State 





ETAILERS WANTED for Structural Works Office 
None but draugbtsmen trained 


L24nxe DRAUGHTSMAN REQUIRED by Engl- 
neering Firm specialising in Asphalt and Tar- 
m: am_ Plants, Screening and Elevating Machinery, 
Concrete Mixers, &c. Candidates capable making own 
calculations and supervising during absence of chief. 
t progressive and permanent to right man.- 
Address in confidence full particulars experience, age, 
and salary required, P2932, The ene Se. 
2932 A 





EQUIRED IMMEDIATELY, TWO DRAUGHTS. 
MEN, with experience in Quarrying and Sand 
Washing Plant.—Address, giving full pertiguions of 
a age, and salary required, 4934, The Engi- 
neer 4a 


wn ANFED. 

for Crane Works in the North of Eng- 
land. tate age, experience, and wage required 
Address, 4959, The Rucinecr Office 4959 a 





FOREMAN, Used to Constructional 





)OREMAN for Foundry, Non-ferrous Metals, London 
district. First-class man of experience with 
Moulding Machines and Hydraulic Castings. State 
wages and experience aad full particulars, with copies 
of testimonials.—Address, 4900, The Engineer Office 
4900 A 


SITUATIONS WANTED 








A XS FOUNDRY MANAGER, Well Known, Age 40, 
DESIRES CHANGE. Successful career good 
references, thorough practical and technical know- 
ledge all phases foundry work, repetition and jobbing, 
light and heavy; gas, oi! and steam engine, pump, 
turbine, machine and general engineering ; grey iron, 
malleable and non-ferrous alloys.—Address, P2929, 
The Engineer Office. P2929 B 


he fo MARINE ENGINEER, with Prac- 

tical Diesel power station, turbine, steam recipro- 
eating, and modern high-pressure boiler e perience. 
Mod, salary if chance of advancement. London dis- 
trict. Extensive knowledge refrigeration and Todd's 
and Wallsend Howden oil- burning systems. Hold 
Electrical Diploma. Age 28. Ex. references.— 
Address, P2900, The Engineer Office. P2900 B 








])NGINEER, Glasgow, M.{.M.E., with Long Home 
4 and colonial experience of railway and general 
mechanical engineering, OFFERS to REPRESENT 
MANUFACTURERS of good repute and to UNDER- 
TAKE INSPECTION WORK.—Address, P2899, The 
Engineer Office. P2899 B 


w—r ist Class B.O.T. Certificate, Locomo- 
tives and refrigerators, SEEKS SHORE POSI- 

TION, Boiler Inspection or Charge of Plant.— Address, 

P2925, The Engineer Office 2925 B 








YNGINEER (34), with Expert Knowledge of 

4 steam, high-class fixed, portable, and semi- 
portable and road engines, thorough knowledge 
of indicating and consumption tests. 

Good organiser and u to handling men, has 
also a good all-round experience in petrol engines 
Address, P2910, The Engineer Office. P2910 B 





NV ANAGING DIRECTOR.-—-ADVERTISER, Accus- 
4 tomed to and capable of management of big 
business, all branches of commercial organisation and 
works administration, including reorganisation 
throughout and _ reconstruction, successful record, 
DESIRES APPOINTMENT in above _ capacity. 
Highest references.—Keplies to X.Y.Z., c/o W. H 
Smith and Son, 11, Kingsway, W.C, 2. P2909 B 





MES HANICAL ENGINEER, A.M.I. Mech. E. (33)" 

SEEKS responsible POST in or near Landen. 
Expert in the development, design and production of 
automatic machinery, light mechanisms and instru- 
ments; 16 years’ experience, foundry, works, test 
room, and drawing-office. Excellent credentials 


Address, P2923, The Engineer Office. P2923 B 

NV I. MECH. E., A.M.1.C.E. (40), Exceptional Expe- 
5 rience engineering production and _ sales 
organisation, extensive connection home and abroad, 
DESIRES responsible POSITION as Representative 
or Manager where thorough knowledge matters relating 


to buying, costing, manufacture, sales and publicity 
can be applied to mutual advantage.—Address, P2920, 


The Engineer Office. P2920 B 
N INING ENGINEER (30), Returning Home Middle 
March, SEEKS CHANGE as 33 NT 
MANAGER or ENGINEER Fully experienced sur- 
veyor, assayer, first-hand knowledge mill design, con- 
struction, also commercial routine Languages : 
fluent Greek, Turkish, French, and German.— Address, 
P2906, The Engineer Office. P2906 B 


HOTOSTAT OPERATOR- TYPIST REQUIRES 
SITUATION. Five years’ experience, artistic 


abilities. : 
Address, The Engineer Office. 











P2917, P2917 B 





Works MANAGER, Accustomed to Having Sole 
control of engineering works (130 men), DE- 
SIRES POST where ability is required to ovtain and 
maintain economical production of accurate parts or 
machines.—Address, P2922, Tne Engineer oe. 

72922 B 





eS AN. Constructional (29), Sound 
al D.O, and outside experience, REQUIRES 
POSITION. Address, P2901, Tae Sages ore 
901 B 





RAUGHTSMAN, Mechanical (24), 
theoretical and practical am. MA, 

SiTUATION, permanent or otherwise. 

P2921, Tne Engineer Office 

I RAUGHTSMAN (36) SEEKS CHANGE. General 

engineering and structural, all round D.O. work, 
good 
arrangements and details, 


with Sound 
DESIRES 
Aduress, 





mathematician, design, stress calculations, 
quantities and estimating, 


used to seeing jobs througn from start to finish, 
D.O., correspondence, supervision. Would = take 
charge of D.U. or as Assistant Works Manager. Over 


10 years present post, domestic reasons for leaving 
Address, P2928, Toe Engineer Office. P2922 B 





NGINEER-DRAUGHTSMAN, Energetic, Efficient 
4 and experienced in design, staff control, organisa- 
tion and production, S#L*KS CHANGE to similar 
executive post with general or mechanical eogineers. 
London district preferred.—Address, P2933. The 
Engineer 0 P2933 B 





proeaes BOILERMAKER DESIROUS of a 
NGE ; progressive position of trust, tech- 
nical and practical experience, in shipbuilding boiler- 
making and structural steel work; organising and 
estimating experience.—Address, P2915, - Engi- 
neer Office. _ 915 B 


) gp TURNER and MACHINIST (30), 
capable workman, some exp. Gisholt setting, 
late working charge of gen, engineers manufacturing 
Wellman-Bioby ftlexible shaft couplings, charge ref., 
any dis.—Address, P2930, The Engineer or. 

2930 B 








MISCELLANEOUS 





| haere aw !—If You aos A.M.I. Mech. E 

M.1.A.E. or A.M.I. . &¢., your future 
is assured. Our FREE oi pp. book, “ ENGI- 
NEERS’ GUIDE TO SUCCESS,” will show you 
how to obtain any Engineering qualification 
easily. 40 Engineering Diploma Courses also 


IF YOU ARE SEEKING 


A PARTNER or PARTNERSHIP 
er wish to buy or sell a 


BUSINESS or WORKS 
Write: 
WHEATLEY KIRK, PRICE & CO., 
46, Watling Street, 


London, E.C. 4. 
Established over 75 years, 


DVERTISER, with 





’ Capital, SEEKS SOUND 

i INVESTMENT in Engineering Business doing 

medium-size class of work. Principals only need 

apply.—Address, P2913, The Engineer Office, P2913 « 
TRECTOR (NON-ACTIVE) 


I ment £3000 preference shares, optional purchase 
300 founders’ shares, with very large profit accruing 
Present directors have invested £6000 cash, world 
rights, international importance. Particular interest 
to car owner-drivers. Directors’ fees £100 p.a, Fullest 
investigation.— Address, P2884, The Engineer Office, 
> 
ACTICAL 


4c 
p® 
freehold, 
£2000 capital. 





REQUIRED. Invest- 





IRONFOU mDS R, with First Gas 

WANTS iINEER PARTN 

The Engineer Ome: 
»2905 © 





Address, P2905, 





RIVATE GENTLEMAN or RUSINESS FIRM 
ean hear of reliable INVESTMENT to Assist 
Buying Arrangements of Manufacturing House allied 
to engineering, £1000 or £2000, with absolute security, 
worth 15 per cent. Credentials on both sides 
Address, in strictest confidence, P2931, The Engineer 
Office P29: ) 


£3000 


ing business 
confidence observed .—. 
Office. 





STEEL and TOOLS, TO PAY OUT 
RETIRING PARTNER; one introduc- 
preferred Principals only, strictest 
Address, P2810, The Engineer 





EDUCATIONAL 





YOACHING for INST. C.E. EXAMINATION, Per- 

/ sonal or by AB. Be, —To G. W. M. BOY- 

M. Inst. C.E., 1, Orchard Drive, Black- 
4901 EB 


COTT, Assoc. 
heath, 8.E. 3. 





ORRESPONDENCE COURSES for Inst. Civil 
ALL INATIO 
sonally conducted by Mr. TREVOR W. PuTLL Ps. 
B.Sc. (Honours), er, London, Assoc. M. 

E., Chartered Civil Engineer, M. Ret ri 
p__ yy results at all ae 


Courses 
time.—Apply to Mr. TREVOR 





commence at any 


W. PHILLIPS, (Hons.), A.M.LC.E., &c. 
8/il, TRAFFORD CHAMBERS, 58, SOUTH 
JOHN-S 3 ERPOOL. o. Bank 
1118.—Londoa 0: 65, y- W.c. 2. 
x. 8 





RAUGHTSMANSHIP.—My Simplified Home- 
Study Course in Mechanical Draughting 
ensures your future; it has enabled many of my 
past Students to obtain well-paid administrative 
posts. I guarantee to train you until you obtain 
a position. Special short postal Courses in Mech- 
anical, Civil, Structural, Electrical, and Motor 
Engineering Draughting. Also special Courses 
in Jig and Tool Design: Steam, Internal Com- 
bustion Engine, Hydro-electric Plant and Power- 
house Design; Building Drawing, &c. Send for 
booklet and state which course you are interested 
in.—PERCY PITMAN, M.I. Mech. E., 25, Vic- 
toria-street, London, 38.W. 1 (Established 1894). 





AGENCIES 





ENGINEER SALESMEN, Already Call- 

power plants, gasworks, breweries, 

to handle good side line. Commission 

Address for particulars, 

handled and connection, 
P2902 Db 


\ TANTED, 

ing on 
laundries, &c., 
basis. All districts open. 
stating present business 
P2902, The Engineer Office. 


W 





ANTED, Reputable AGENTS for Ireland to 

handle sole selling agency for first-class boiler 
plant equipment, works control instruments, &c. 
Must be live and have established connection 
Address, P2903, The Engineer Office. 2903 D 


A* 


only ; 


public works.- 

Q Ales ENGINEERS, with Large Connection Seities 
SS High-speed Tool Steels, are OPEN to REP 
SENT reputable MANUF! ACTURERS of PRODUC 
TION STEELS. Well-equipped office in centre of 
Birmingham.—Address, P2926, The Bagineer Ose. 
2926 D 





AGENT or EXECUTIVE ENGINEER, Preferably 
on harbour or heavy bridge construction. Charge 
would go abroad. Long experience all classes 
Address, P2911, The Engineer Office. 
P2911 Dp 








ot High-class Oil 


‘OLE AGENCY for a Range C 
presentative willing 


Engines is OFFERED to 








to inaugurate selling organisation.—Address, P2914, 
The Engineer Office. P2914 D 

‘TEEL MANUFACTURERS, FE INEERS AND 

ALLIED TRADES.—TWO GENTLEMEN, with 


excellent and extensive connection, London and Home 
Counties, and existing office, staff, telephone, and 
telegraphic address in London, are OPEN to REPRE 
SENT additional FIRM of repute.—Address, P2919, 
The Engineer Office. P2919 pb 





PATENTS 





ING’S PATENT AGENCY, Ltd. (Director, B. T. 

K KING, C.1.M.E., Registered Patent Agent, G.B., 

Inventions advice handbook and 

Queen Victoria - street, 

"Phone: Central 682. 
4324 8 


U.8., and ew 
consultations free. — 146a, 
London, E.C, 4. 40 years’ refs. 





r.HE OWNERS of BRITISH PATENT No. 212,244, 

for ‘‘ Improvements in and relating to Metal 
Beams ; and No, 212,886, for ** Improvements in 
and relating to the Rolling of Metal Beams and like 
Structural Dements,”’ are SIROUS of ENTERING 
into NEGOTIATIONS with —- or more firms in Gt. 
Britain for the purpose of EXPLOITING the above in- 
venseene either by the SALE of the PATENT RIGHTS or 
by the GRANT of a LICENCE or LICENCES to manu- 
facture on royalty. Wire should be addressed to 
Messrs. ABEL and _— , 30, Southampton- — 
ings, London, W.C o4 





HE PROPRIETOR of PATENT No. 197,428, 
* Steam Generators,”’ is DESIROUS of ENTER: 
ING into eae RANGEMENTS by way of LICENCE 
and otherwise on reasonable terms for the purpose of 
EXPLOITING the same and ensuring ite full develop- 
ment and practical working 
All compensations should be addressed in the first 
instance J. EVANS.- SAOKSON and CO., 
Registered Patent Agents, Bath House, 57-60, 
Holborn-viaduct, London, E.O. 1. 4818 8 





HE PROPRIETOR of BRITISH PATENT No. 

179,518, dated May 2, 1921, relating to “ Im- 
provements in Devices for Controlling the Tension of 
Threads of Silk, Cotton, or the like,”* is DESIROUS 











age, experience, and salary. Address, 4952, The Engi- described.—Write now, stating branch or examina- 
neer Office 4952 a tion which interests you, to TECHNOLOGICAL 
INSTITUTE, 76, Thanet House, 231, Strand, 
LA ARGE and ote established FIRM of CON- London, P2880 1 
STRUCTIONA ENGINEERS in _ India _ 

QUIRE a STRUCTURAL DEAUGHTSMAN. Ag 

under 23, unmarried.—Reply, giving fullest details ECHANICAL INVENTIONS.—Design, Practical 

‘ducation, engineering experience, present class work, Development and Testing of New Appliances 

and present salary, to Box Z.C. 815, ¢/o Deacon's under strict secrecy.—BERTRAM JOY, A.M.I, 

Advertising Agency, Fenchurch-avenue, E.C. | Mech. E., 168, Regent-street, W. 1. Regent, 4820. | 
4087 A 2859 1 





f ENTERING into ARRANGEMENTS by way of 4 

LICENCE or otherwise on reasonable terms for the 
purpose XPLOITING the above patent and 
ensuring its practical working in Great Britain.— 


NHE PROPRIETOR of BRITISH PATENT 
192,808, dated March 8, 1922, relating to ne: 
provements in Machines for Coating Wafers and at 

Making Sandwich Wafers,’’ is DESIROUS of ENT 
ING into ARRANGEMENTS by way of a LIC oe ~ 
or otherwise on reasonable terms for the purpose of 
EXPLOITING the above patent and ensuring its 
practical working in Great Britain.—Inquiries to B. 

SINGER, Steger Building, Chicago, Illinois, 4867 4» 





Tes PROPRIETOR of PATENT No. 212,946, 
pees Water Supply Plants to Secure Protection 
from Gases,”" is DESIROUS of ENTERING into 
ARRANGEMENTS by way of LICENCE and other. 
wise on reasonable terms for the purpose of EX. 
PLOITING the same and ensuring its full development 
and practical working. 
All communications should be addressed in the first 
instance to J. EV: -JACKSON and OOMPANY, 


Registered wat ah oy Bath House, 57-60, Holborn» 





viaduct, London, E.C 4836 u 
\ i > PROPRIETOR of BRITISH PATENT No 

2,478, dated March 2, 1920, relating to “* Im 
provement in Ship Steering Apparatus,”’ is DESLR 





OUS of ENTERING into ARRANGEMENTS by way 

of a LICENCE or otherwise on reasonable terms for 

the purpose of EXP LOITING the above patent and 

ensuring its practical working in Gre at Britain All 

enquiries to be addressed to B. SINGER, Stege: 

Building, Chicago, Llinois. 4917 
PROPRIETOR 


7 
142,831, dated March 7, 


provements in Screw-holding Sockets : ’ and No 
142.475, dated March 20, 1915, relating to “* Improve 
ments in Tools for Setting Screw Anchors,"” DESIRES 
to ARRANGE by LICENCE or otherwise on reason 
able terms to EXPLOIT the above and ensure their 
practical working in Great Britain All inquirles to 
B. SINGER, Steger Building, Chicago, Ill. 41842 








of BRITISH PATENTS 
1914, relating to ** Im- 


Ni 





HE PROPRIETOR of BRITISH PATENT No 
210.330, dated April 16, 1923, relating t 

** Basket Coupling.”” is DESIROUS ot tA ene 
into ARRANGEMENTS by way of a LICENCE or 
otherwise on reasonable terms for the oe of EX 
PLOITING the above patent and ensuring its practical! 








working in Great Britain All inquiries to be 
addressed to B. SINGER, Steger Building, Chicago, 
Illinois. Su 
ha waornis TOR of BRITISH PATENT No 
198,5 dated April 25, 1922, relating to ** Coin 
Paying ine,”’ is DESIROUS of. ENTE RING into 
ARRAN by way of a LIC JE or other 





wise on reasonable terms for the A. of EXPLOIT 
ING the above patent and ensuring its practical work 
ing in Great Britain.—All inquiries to be addressed to 
B. SINGER, Steger Building, Chicago, Illinois 

4944 


HE PROPRIETOR of BRITISH PATENT No 
159,428, dated April 9, 1920, relating to ** Devic« 
for Removing Surface Defects from Steet Billets whil 
Hot.”* is DESIROUS of ENTERING into ARRANGE 
MENTS by way of a LICENCE or otherwise on reason - 
able terms for the purpose of EXPLOITING the above 
patent and ensuring its practical working in Great 
Britain.—All inquiries to be addressed to B. SINGER, 
Steger Building, Chicago, Llinois. 4958 u 





HE PROPRIE TOR of the PATENT No. 161,14 

relating to “‘ Axle Bearing for Trolleys, Field 
Railway Trucks and the like,"" DESIRES to ENTER 
into ARRANGEMENTS by way ot LICENCE and 
otherwise for the purpose of EXPLOITING the san 
and ensuring its full development and practical work- 
ing in this country. 








For partic ulars apply. C. LEAN, 231, Strand, 
London, W.C 4930 # 
WORK WANTED 
y TANTED to MANUFACTURE SMALL REPETI 
TION WORK: well-equipped shop of capstan 


own foundry and pattern sho; 
Ltd., Dunstable. 4932 


a similar machines, 
HARRISON CARTER, 


M 





weet to MANUFACTURE, SPECIAL MACHI- 

NERY y~ ENGINEERS’ APPLIANCES. a 

to-date machine plant for either heavy or 

work. Own foundry and pattern shop. EASTON 

and JOHNSON, Litd., Engineers, Taunton. Ex mu 
a on D 


E UNDERTAKE GENERAL ENGLNEERING 
WORK or MANUFAC fURE SPECIALITIES or 
Patented Engineering Accessories. Large or small. 
Will consider installing suitable modern machinery 
for quantities. Conveniently situated for export 
trade.—Address, P2842, The Engineer Omen, ’ 

»2842 Mu 


IRON CASTINGS 


AND 


STEEL DROP FORGINGS. 


PRE - STRIKE 


DELIVERY 


AND 


QUALITY 


The HEATLY-GRESHAM ENG. Co., Ltd., Letchworth, Herts. 





ENGINEERS are OPEN to 




















GEARING of al! descriptions, GEAR Wheels up 

to 10ft. dia, FLY ROPE and SPUR DRIVING 

WHEELS up to 28tt. dia. 

BRICK &« CLAYWORKING MACHINERY 
of all kinds. 

ENGINES :—" Unifiow,” “Corliss,” 


CLAYTON, GOODFELLOW & CO., Ltd., 


BLACKBURN. 


or Drop Valve. 





RONFOUNDRY FOR SALE, 15 Tons Weekly. 
stove, grate and engineering castings; capable of 
double this output. Any amount of room for exten 





sion on siding. Purchase price may remain on 
debenture.—Address, P2906, The Engineer Office 
P2006 M 
ANSOMES, SIMS and JEFFERIES, Ltd., 


Orwell Works, Ipswich, having a margin 
of oredperive sedis in their Engine TEES 
oe a OTIATE wit .. Peat hi 58 

of hy a. to have SPECI 
CHINERY BUILT by a firm who can ae first. 
class workmanship at competitive pn. 
"2834 M 





BERRY and SONS, Engineers, The Albion 
Z. * Works, Regency-street, Westminster, 8.W. 
(established Woe. UNDERTAKE MACHINING amb 
GENERAL WORK. Lathes up to Qin. centres wie 
Gap Beds, Capstans, Automatics for bar work, Radis 
and Vertical Drills, Planing up to Oft. by 4ft. by 4ft.. 
Shaping, Milling, Gear Cutting to 36in. dia., Internal. 
External and Surface Grinding, Hand Forging, Small 
Press Work, &c. 4323 M 


For continuation of Small Adver- 








Inquiries to Mr. B. + ome Yoolworth Bldg., New 
York City, N.Y., U.S. 4868 A 


tisements see page 3. 
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A Seven-Day Journal 


The Preservation of St. Paul’s. 


THE fourth report of the Works Sub-committee 
to the Representative Committee for the Preservation 
of St. Paul’s Cathedral, was submitted to the second 
named body on Monday of this week, March 7th. 
The Sub-committee stated that since the date of 
its last report, May 21st, 1926, a sum of about £23,500 
had been spent on the preservation works in hand. 
The operations, it was reported, had proceeded satis- 
factorily. The cementation of all the eight main 
piers supporting the dome structure had almost been 
completed from the foundations up to the church 
floor, and the work was being extended to the con- 


financial. The appointment of these two Commissions 
coming after the action of the Government last year 
in handing over the administration of the State 
Railways to a sort of controlled public company, and 
coinciding with the persistent belief that the telephone 


management, shows an active appreciation by 
Parliament of the industrial needs of the country and 
an intention to meet them in all legitimate ways. 


Swan, Hunter and Wigham Richardson, Ltd. 


In a period of great depression, which has 
so adversely affected the finances of some of our large 
shipbuilding and marine engineering firms, it is dis- 
tinectly refreshing to learn that a famous Tyneside 
firm with large interests on the Clyde has successfully 
weathered the difficult years. With a view to provide 
not only for normal depreciation but also to take 





solidation of the main piers above the level of the | 
The removal of the organ enabled a | 
detailed survey to be made for the first time of certain | 
of the choir piers, and it had been found that their con- | 


church floor. 


dition was, as had been expected, worse than that of 
the other main piers, as a result largely of their having 


during the building of the organ about 1705. A series 
of levelling observations made, from a datum in the 
courtyard of the General Post Office and directed 
on plugs embedded in the masonry of the Cathedral 
from the crypt to the Whispering Gallery, produced, 
when compared with previous similar observations 
no evidence of settlement in the foundations or of 
vertical movement in the dome structure. Plumb 
line observations and linear measurements of the 
diameters of the inner drum at the level of the Whis- 
pering Gallery also showed an absence of movement 
in the dome structure beyond the minute alterations 
previously brought to light. 
of movement, however, continued, flaking of the 
masonry of the main piers was observed in a few 
cases. This flaking, it was stated, had been recurrent 
and continuous from the time the Cathedral was built. 
It arose from local intensity of stress, and in the past 
ordinary methods of repair had entirely failed to 
arrest it. Micrometer readings made on some of the 
cracks in the fabric revealed slight alternating move- 
ments, but no signs were detected of a permanent 
increase in the widths of the cracks. 


The Fleetwood-Belfast Steamers. 


For long the business men in the North of England 
have been wondering which of the two ports—Fleet- 
wood and Hey sham 
and Scottish Railway for its Belfast steamship service 
would ultimately be chosen as the only port to be 
used. Fleetwood has the advantage in distance, 
both on land and sea, but Heysham is a more modern 
port, has plenty of room for development, and has a 
superior approach from the sea, in that it avoids the 
tortuous, narrow channel from the Wyre light to 
Fleetwood. It is now said, with every appearance of 
truth, though the announcement lacks official con- 
firmation, that Heysham has been chosen, and that 
before the end of the year no boats for Belfast will 
sail from Fleetwood. The change means a very much 
longer journey by rail—-270 miles instead of 230 miles 

from London and from the Birmingham and Man- 
chester direction, but the Midlands, with Leeds and 
Bradford, will gain. It may be of interest to know 
that railway communication reached Preston from | 
London on October 21st, 1838, and that the Preston 
and Wyre Railway between Preston and Fleetwood 
was opened on July 16th, 1840. In the days of com- 
petition between the London and North-Western | 
and the Midland companies, the latter sent its Belfast | 
traffic through Barrow-in-Furness, but in 1896, when 
the late Mr. J. Allen MeDonald was the chief engi- | 
neer, powers were obtained to build a harbour at | 
Heysham. Considerable trouble was experienced 
through silting, and it was not until September Ist, 
1904, that the Heysham—Belfast steamship service 
was opened 


Two Important Belgian Commissions. 


THE Belgian Government has announced the | 
appointment of two Commissions, the work of which | 
may have an important influence on the industrial | 
requirements of the country. The first of these | 
bodies is charged with the examination from the 
technical, economic and financial points of view of | 
the works necessary to improve the access to the sea | 
of the industrial centres and to safeguard the valley | 
of the Meuse from the disastrous floods which almost | 
annually inflict enormous damage, especially in the 
Liége district. It has the further duty of examining 
the question of the production and distribution of | 
hydro-electric energy. The fact that this Commission 
is to be presided over by Monsieur Franqui, whose 
record as a supreme organiser and as the man who | 
restored stability to the finances of the country, has | 
won for him the complete confidence of the people, is 
practically a guarantee that the work will be carried 
on energetically, and that the best solutions of the 
various problems will be reached. The second Com- 
mission is charged with the duty of developing a| 
scheme for a National Road Board, which will be the | 
authority on all road questions, whether technical or 











In spite of the absence | 


used by the London, Midland | 


into account the excessive cost of assets, which were 
acquired during and since the war, the board of 
directors of Swan, Hunter and Wigham Richardson, 
Ltd., of which Sir George B. Hunter is the chairman, 
| invited, over six months ago, an independent com- 


mittee consisting of Sir William McLintock, Mr. Henry | 
been weakened by a fire which occurred in the vestry | Bell and Sir Alexander Gibb, to consider the financial | 


| position of the company. That committee now 
|reports that the share capital of the undertaking, 
| together with its general reserves, is more than fully 
represented by assets, which have an actual or poten- 
tial earning capacity sufficient to provide a reasonable 
return to the shareholders. The committee also 
states that, in its opinion, the financial resources of 
the firm are sufficient to enable it to take full advan- 
tage of future trading possibilities. 
the report to which we refer, is the balance sheet of 
the company for the year ending December 31st, 1926, 
| which shows a net profit of £212,524, to which sum 
| is added a balance from the previous year of £60,600, 
making a total of £273,124, a sum which, after paying 
interest and dividends, allows an amount of £82,662 
to be carried forward. The greater part of the profits 
was derived from dividends declared during 1926 by 
associated companies, from profits earned in previous 
years, and from the use of surplus funds. The com- 
pany has now on hand a considerable amount of work, 
including the Singapore floating dock. It has recently 


reopened two of its shipyards, namely, the Southwick | 


Yard at Sunderland, and the Clydeholm Yard of 

Barclay, Curle and Co., Ltd., Glasgow, and it is hoped 

that work will be forthcoming to keep these and all 
| the other yards of the firm in operation. 


A Tees Improvement Scheme. 


AT a meeting of the Tees Conservancy Commission, 
held on Monday, March 7th, over which Sir Hugh 
Bell presided, it was decided to proceed with a scheme 
for widening and deepening the bed of the river Tees 


|from Stockton to the sea, a distance of about ten 


The scheme has been prepared by the con- 
to the Commissioners, Colonel 


miles. 


sulting engineers 


A. J. Barry, Sir John Nicholson, and Mr. F. Palmer. | 
| It will involve an expenditure of close upon half a 


million pounds, and will take from five to six years to 


complete. The work will be carried out in stages 


from the Fifth Buoy to Dock Point, Middlesbrough, | 


from that point to West Marsh Wharf, and thence 
to the Stockton Corporation Quay. It will provide 
for a depth of 25ft. at low water at the river mouth at 
ordinary spring tides, with a river width of 800ft. at 
Dock Point to a maximum of 1400ft. at the entrance 
tothesea. It is estimated that the dredging involved 
will amount to about 17,250,000 cubic yards 
material, which will be dumped on the Seal Sands, 
on which slag will also be tipped. The work of re- 
claiming the sands, an area of some 300 acres, will 
proceed with the widening of the river. Sir Hugh 
Bell stated that the scheme to be undertaken would 


not close the project of building a large new dock or | 


any other river improvement which might be found 
desirable. It has been decided to call a conference 
of traders and owners of wharves on the river Tees 
so that the scheme may be laid before them. 


Railway Electritication. 


AN important electric railway contract has recently 
been secured by British Insulated Cables, Ltd., of 
Prescot, for the main line electrification of the Great 
Indian Peninsula Railway. It includes the equip- 
ment of 334 miles of track, which runs from Kalyan 
to Igatpuri in a northerly direction, and from Kalyan 
to Poonainasoutherly direction, together with sidings, 
storage yards, &c. 


region known as the ‘‘ Ghats,’’ and involves about 
four miles of tunnels. The overhead equipment will 
have several novel features. The total section of 
copper for each track will be one square inch divided 
into three parts, a -5 square inch main catenary, a 
-2 square inch auxiliary catenary, and a -3 square inch 
British standard contact wire. The main catenary 
will be supported at 220ft. intervals by double porce- 
lain disc insulators of the ball and socket pattern, 
whilst the contact wire will be suspended by loop 
type droppers from the auxiliary catenary, thereby 
providing an exceedingly flexible line. At distances 
of approximately one mile provision will be made for 
tensioning the line, and at these points every cable 


service is likewise to be emancipated from political | 


Coupled with | 


of | 


The line to Poona includes the | 
special equipment of a particularly mountainous | 


| will be dead-ended, the continuity of contact being 

maintained by a patented form of overlap span, which 
permits the tension stresses to be balanced so as to 
reduce the amount of steel required in the structures 
at these points. Current at a pressure of 120,000 
volts will be transmitted to sub-stations, where it will 
be converted to 1500-volt direct-current. 


The New Torpedo-boat Destroyers. 


| Ir is officially announced that H.M. Destroyer 
| Ambuscade, which was launched at Scotstoun by 
| Yarrow and Co., Ltd., in the January of last year, 
| has successfully completed her full power trial of six 
| hours’ duration, during which test she easily main- 
| tained a speed of over 37 knots. The Ambuscade is 
one of two destroyers which were ordered by the 
Admiralty after the close of the war, and a view of 
her was reproduced in our issue of October Ist last. 
Her sister ship, H.M. Destroyer Amazon, was launched 
}at Southampton by John I. Thornycroft and Co., 
| Ltd., about the same time as the Ambuscade, and 
| is now completing her speed trials on the Clyde. In 
| her official preliminary trial, which was run a few 
days ago, there was no difficulty, we understand, 
in maintaining a speed well over 37 knots. While 
| we are unable to give machinery details of these 
interesting vessels, it can be assumed that, as both 
destroyers have been constructed to their builders’ 
own designs, the machinery and hulls will incorporate 
the results of research and the experience gained 
during the war period. As far as the geared 
turbines and oil-fuel boilers are concerned, it may 
be said that improvements have been introduced 
which should tend in the direction of improved 
mechanical and thermal efficiency, while the design 
of the ships in general marks an advance on previous 
destroyer practice, 


Shipbuilding at Belfast. 


WIruIn the last week or so there have been marked 
signs of activity in the shipbuilding industry at 
Belfast. A beginning has now been made with the 
order for nine motor vessels for the King Line, which 
was placed with Harland and Wolff, Ltd., last year. 
Two of these ships are being constructed at the firm’s 
South Yard, which was recently opened. At the 
East Yard two oil tankers are to be laid down, while 
|the North Yard at which the Atlantic Transport 
| Company’s liner Minnetonka was the last ship to be 
launched—in 1924—has again been restarted, and 
two small tank ships will be built on one of the slip- 
ways. Workman, Clark and Co., Ltd., recently 
| launched from its South Yard one of the three fruit- 

carrying steamers, which it is building for the United 
Fruit Company of Boston. This ship, the Castilla. 
has a length of 335ft. with a gross tonnage of about 
4200, and she is to be ready for service at the end of 
the month. The sister ships are rapidly approaching 
the launching stage. Some surprise has, we learn, 
been expressed in Belfast at the proposal of the Lon- 
|don, Midland and Scottish Railway Company to 
concentrate the Belfast steamer services at Heysham 
and probably to discontinue the Fleetwood sailings. 


The French Navy. 


THE activity being displayed by France in the 
reconstruction of her navy would avail little if nothing 
were done to ensure an efficient manning of the fleet. 
For many years past the number of officers has been 
falling off through lack of encouragement, while it is 
| feared that the short-service system in the army will 
make it difficult to secure a sufficient complement of 
|men for the navy. Now that the navy is composed 
mainly of small craft, many more officers will be 
required. The navy must, therefore, be regarded as 
offering an attractive career. The Minister of Marine 
has introduced two Bills into the Chamber of Deputies 
which aim at reorganising the service, facilitating 
recruiting and ensuring adequate reserves. The naval 
colleges will be reformed, and the pay of officers and 
men will be raised. The Minister justifies his action 
|in bringing the navy up to its maximum possible 
| strength on the ground that, being the second greatest 
| colonial Power, France has to protect about 36,000 
‘miles of sea route, or nearly one-half that of Great 
Britain, while the United States has only to ensure 
the safety of 18,700 miles, Japan 6200 miles and Italy 
5000 miles. 





Consulting Engineers and Their Clients. 


A USEFUL step has just been taken by the Practice 
Committee of the Institution of Structural Engineers, 
which, in conjunction with the Institution’s solicitors 
and with the opinion and approval of counsel, has 
issued forms of contract for use between consulting 
engineers and their clients. The forms are of two 
kinds, one being intended to cover works for which 
a Bill in Parliament is not contemplated, and the 
other for works for which such a Bill is contemplated. 
The forms provide for a statement of the works for 
which the services of the engineer are being engaged, 
the specific services which he is to render, the payment 
for extra or abandoned work and the method of 
payment. The forms, price ls. each plus postage, 
may be obtained by non-members of the Institution 
on application to the secretary at 10, Upper Belgrave- 
street, S.W. 1. 
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The Cardington Airship Shed and 
Mooring Tower. 
No, II.* 


THE airship mooring tower—or mooring mast, to 
give it a name which has now been officially abolished 

is & post-war invention. In the operation of air- 
ships it is a structure of great importance, for it 
enables the vessels to be anchored in a manner per- 
mitting the ingress and egress of passengers, the load- 
ing or unloading of the vessel with goods and the 
taking in of fuel, water and gas without the incidence 


of the risks which must always be entailed in housing | 


an airship within a shed. Experience has shown that 
an airship moored to a tower of good design can 
safely ride out a prolonged spell of rough weather, 
and that when so moored minor repairs may even 
be carried out on her. Compared with the alternative 


of a shed, a mooring tower is undoubtedly economical 
A tower of | 


as regards first cost and maintenance. 
the type we are about to describe costs, together 
with its equipment, about £50,000. The mooring 
tower should not, however, be considered entirely 














FIG. 4-THE CARDINGTON MOORING TOWER 


alternative to a shed, but in 
measure as supplementary to it. According to present 
opinions, mooring towers and sheds should be found 
together at terminal stations, while intermediate 
stations may be equipped with towers alone. 

To implement the experimental programme with 
two 5,000,000 cubic foot airships begun by the 
Government in 1924, a mooring tower has now been 
completed at Cardington 1000 yards from the enlarged 
shed with which we dealt in our first article. A moor- 
ing tower is also to be constructed at Karachi, in | 
India, to serve in conjunction with the huge shed at 
present being erected at that place. A third mooring 
tower without a shed has been e ected at the inter- | 
mediate station at Ismailia, where hydrogen-producing 
plant and re-fuelling arrangements have also been 
laid down. It certain, as Sir Samuel Hoare 
pointed out at the recent Imperial Conference, that 
if demonstration airship flights are to be made to 
Australia, New Zealand, Africa and Canada, addi- 
tional mooring towers will have to be erected in those 
Dominions. In his address, Sir Samuel urged the 
Dominions to place the orders for their mooring towers 
without delay, remarking that it would take about 
two years to complete them after they had been | 
ordered. That additional mooring towers will in all | 
probability shortly be begun in the Dominions seems 
certain. Officers of the Air Ministry are now sur- 
veying, or are about to leave this country for the | 
purpose of surveying, suitable sites in West, South 
and East Africa and in Australia. Canada and New 
Zealand, it is to be expected, will also join the scheme. 


as 


an 


1s 


THe CARDINGTON Moorinc TOWER. 


The constructional work for the mooring tower at | 


considerable 


97 


arrangement drawing on page 270, is a structure having 
an overall height of 200ft., and consisting of a steel- 
framed octagonal tower 170ft. high surmounted by a 
| circular turret 25ft. in diameter. The eight main legs 
are spaced to give a width of 26ft. 6in. across the 
top and 70ft. at the base. The tower is braced on all 
its eight faces, and has horizontal cross frames at 
intervals of about 28ft. At the level of the fifth set 
of horizontal cross frames, 142ft. above the ground, 
a searchlight gallery, 4ft. wide, is formed round the 
outside of the tower. This gallery is floored with 
steel chequer plates, and is protected by a stout hand- 
rail. Up to the level of the searchlight gallery, the 








FIG. 5-TOWER HEAD TURRET 


interior of the tower is open to the weather, but 
above that level it is framed in steel, and covered 
with Robertson’s protected corrugated sheeting, in 
which windows are provided for lighting the interior. 
The top platform, at a height of 170ft., from which 
passengers embark on the airship, is 40ft. in diameter. 
It is floored with chequer plating, and is encircled 
by a heavy parapet of which the top rail is formed of 
a 70lb. double-headed bulb rail section. On this 


| rail a gangway leading to the airship runs on wheels, 


in such a way as to move round the tower as the 


| vessel swings with the wind. 


Up the centre of the tower a lift well, 9ft. 6in. 
square, is formed at the centre of a separate tower, 


30 horse-power motor, taking three-phase alternating 
current at 50 cycles and 400 volts. This motor is of 
the two-speed “ squirrel-cage " type, and is designed 
to give the lift a speed of 150ft. per minute for the 
major portion of the rise and 100ft. when it is stopping. 
The motor, together with the winding gear, is placed 
in a machinery house close to the base of the tower 
From this house the winding ropes are led hori- 
zontally across to the foot of the liff well, and then 
vertically upwards to the sheaves at the top. The 
customary balance weights are provided. Control 
over the motion of the lift is exercised from the cage 
itself. The cage measures about 8ft. by 6ft. by 7ft. 6in. 
high, and is framed round in teak wood with obscured 
glass panels in the upper portion. The sliding door 
of the cage is interlocked in such a way that it 
cannot be opened unless the cage is at a landing level, 
while if it is open the cage cannot be operated. Tele- 
phonic communication is provided between the cage 
and the power-house, and a loose panel is arranged in 





FIG. 7-CUP END OF TELESCOPIC ARM 


the cage roof for emergency exit purposes. As the 
lift is for nearly the whole of its height open to the 
weather, the guides have been given extra stiffness, 
to enable them to resist lateral wind pressure. 

The eight legs of the main tower are of the usual 
boom section, and are made up of two channels and a 
flange plate, the inner face being battened. The tower 
was erected in panels of 28ft. at a time by means of a 
special crane formed of two steel derrick poles guyed 
all round to the tower legs and carried up in 28ft. 
stages in advance of the steelwork. The two derrick 
poles were arranged in such a way that each could 
lift the other up 28ft. into its new position ready for 
the next stage of the erection work. The crane was 
operated by a steam winch on the ground. The 
heaviest lift did not exceed 2 

The whole area of the ground occupied by the tower 
is covered with a concrete floor provided with a 
granolithic surface. An unclimable fence, 6ft. high, 


tons. 











FIG. 6—AIRSHIP R 23 


| 16ft. square in plan. Within this tower a stairway 
| ascends from the ground to give access to the search- 
light gallery, and to the top or embarking platform. 
| The passenger lift rises to a height of 156ft., at which 
| level a steel floor is formed, and from which the 
embarking platform level is reached by the stairs. 

The stairs are 3ft. wide, and are made of steel 


Cardington was carried out by the Cleveland Bridge | chequer plates, with rounded nosings. Each side of 
and Engineering Company, Ltd., the contractors for | the staircase is screened with 1}in. mesh expanded 
the enlargement of the shed. The tower, of which a | metal up to a height of 6ft., and a handrail is provided 


general view is reproduced in Fig. 4 and a general | 
- | 


* No. I. appeared March 4th 


all the way up. The passenger lift is operated elec- 
trically, and is designed to carry twelve persons, with 
seating accommodation for six. It is operated by a 











MOORED TO TOWER 


with gates, surrounds the base. The tower is designed 
to withstand a horizontal pull from the airship of 
30 tons, exerted at a height of 200ft. above the 
ground, together with a wind pressure load taken at 
30 lb. per square foot. It was considered advisable 
to limit the permissible pressure on the foundations 
to 1} tons per square foot, and as a result a considerable 
amount of concrete was necessary to distribute the 
pressure and to accommodate the uplifting forces. 
Each of the eight legs has a concrete base, consisting 
of a block measuring 13ft. 6in. by 11ft. by 6ft. 6in. 
deep. These blocks each give an anchoring force of 
60 tons, but as the bases are all tied together, the 
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FIG. 8 VIEW OF ARM IN MAKERS’ WORKS SHOWING THE TWO INNER SECTIONS FULLY EXTENDED 


actual anchoring force is increased by the weight of 
a portion of the surrounding concrete floor. 


THe Tower Heap MACHINERY. 

At the passenger platform, 170ft. above the ground, 
that portion of the contract undertaken by the 
Cleveland Bridge and Engineering Company, Ltd., 
The structure and machinery abote that 
is the work of Babcock and Wilcox, Ltd., of 
London and Glasgow 

The tower head structure, of which a view taken 
in the makers’ works is reproduced in Fig. 5, is a 
circular steel turret, 25ft. in diameter and 12ft. 6in. 
high, surmounted by a truncated cone, the top of 
which is about 23ft. above the passengers’ platform. 
Through the opening at the top there projects a 
three-part telescopic arm, mounted on gimbals in 
such a way as to permit it to swing from the 
vertical in any plane up to 30 deg. The third or 
innermost telescopic section ends in a bell-like mem- 
see Fig. 7——which is mounted to rotate on 
ball bearings. 

We shall describe later the sequence of operations 
involved in mooring an airship to the tower. For the 
time being we need only note that a rope dropped 
from the vessel is connected to another rope passing 
out of the bell mouth or cup. When the ropes have 
been joined, they are pulled down through the tele- 
scopic arm by means of a steam winch until a cone 
on the airship rope near its point of attachment to 
the vessel’s nose is pulled into the cup, and there 
locked. The telescopic arm is thereupon centred 
and locked in the vertical position, leaving the airship 
free to swing round the head of the tower—see Fig. 6 

according as the wind blows. The passengers dis- 
embark or embark by way of a gangway, leading 
from the platform at the base of the turret to an 
aperture on the centre line of the airship, some distance 
below the nose. From this aperture, which, of course, 
is closed during flight, the passengers’ quarters in 
the airship are reached by way of a descending stair- 
case following the internal outline of the curved nose 
end and a central corridor. 

The design of the mooring equipment is affected 
by three distinct sets of requirements, namely, those 
to be fulfilled while the airship is being anchored and 
drawn down to the tower head, while she is subse- 
quently riding in the anchored condition, and while 


ceases. 


level 


ber or cup 


set of 
by 


second 


flight. The 
in a simple manner 


she is being released for 


requirements can be met 


FIG. 9—OPERATING MACHINERY. OF TELESCOPIC ARM 


leaving the airship freedom, while anchored by the 
nose, to swing round the tower head like a weather 
vane with any change in the direction of the wind. 


The third set of requirements can be met by means 
of a quick-release device. Neither of these require- 
ments demands more than a cup or bell at the tower 
head fixed to point vertically upwards and free to 
rotate about a vertical axis. It is in the fulfilment of 
the requirements during the actual mooring operations 
that the design of the equipment becomes involved 
in problems which only experience has been able to 
solve. 

The important practical fact to bear in mind is that 
even in a complete calm it is impossible to bring the 
nose of the airship dead over the centre line of the 
tower, and to maintain it on that line while it is being 
pulled down through a height of several hundred 
feet to the mooring cup. Even although the nose 
could be centred correctly to begin with, the pull 
of the rope passing through the cup down to the 
winch on the ground would tend to drive the nose 
away from the centre line. If a mooring tower has 
any virtue at all, it lies in the fact that it enables the 
airship to be safely anchored with a wind blowing 
that would court disaster were an attempt made to 
house the vessel in her shed. With a wind of any 
magnitude, the movements of the airship from the 
time when she comes over the tower until the time 
when her nose is finally anchored to the cup cannot 
be relied upon to follow a predicted plan. Additional 
guy ropes may be employed to steady the vessel, but 
all that can be assumed regarding the nose is that it 
will be semewhere on an imaginary spherical surface 
with the cup as centre. As the mooring rope is wound 
in, the radius of the sphere will decrease, and as it 
falls to zero there is a danger that a buffet of wind 
will drive the nose forcibly against the cup and 
cause damage. These conditions demand that during 
the pulling down period of the mooring operations, the 
equipment at the tower head shall not be rigidly 
fixed, but shall be capable of following and freely 
accommodating the semi-restrained movements of 
the airship. The essence of the problem is to secure 
the restraint of the vessel in a gradual and controlled 
manner, much after the manner in which an angler 
‘** plays ’’ a powerful, lightly hooked fish. 

The detailed arrangement of the telescopic arm is 
shown on page 260. In Fig. 8 a view of the structure 
taken in the makers’ works is given with the two inner 
telescopic sections fully extended. Fig. 9 repro- 
duces a view taken inside the turret showing the 


















THE -ENGINEER Marcu 11, 1927 


















































C fi w ‘ ! 
— u (ae >>) + 
_ ~ - f 
—_— “tad. I x 
oy ~ | _ - = 8 = ~ === wetun 
4 yet <4 ae a ..—.at-a6 =" We 0 
~_ 
—_ iT! = it - _..- ger | 
~ | : re 4 | - —_ >| 





























| 
: ~  . | } eal -te —_ - 
= Z s --4-#} ----- 4s =< . a 
; 3 | Sa SS = ot oe 
—. CU Bh. jp -—# -|. 8-4. ~ ~~ 2-— = = EE = mm 
r~) 4“ \ — i } — =—- " = % 
—_ _ o — a ~ » 
- ad , ~ 
= 7 y | "ies NY 
bs ; J | 4 oy , 
| = = res) 
~ 
i ~ 
aa | 
ro ort . 4 


- 
Y0Olmt----- -- - , — ----e----- m -B-4-------\---------- 45 § 
a | 








GLASGOW, 





TOWE 
ih 
=) 


AND 
/ 






































re Z. oO a 
_ © z “% 
; = 3 %y 
4 %. > 
S ° “os 
— S a ey. ~~, 
a2 bad = ss 
: ee P ~~ 
~_ _ “ 
atl = < & ~ 
el s < . 
mD 8 ‘ 
«o ~ 
toad Z ws 
> 3 wi . 
~ - 
Quy = uz 
~ ow 
_ a, ° 
jon fa = 
, 4 r = 
St. =< ° \ 
as n 
joa A 
aq 2 ; “ hid 
. : iY 
= = a wt, oN 
= , aoa >, 
oo < z I , * = L St 3 oO }o) 






































zi = 
‘+ : " 
~~ | | odpe ——— eons —-+i- 4 \ 
ans 4 Hil | ' x : rs 1 
4 + | 
_——_+4 4 +} ———— = _ _ _ ~ + — 
. ~, “ ra = 4 aad = -*- 
- % | \ | 7 S$ " _r e . 
- t | | | ' | ~» . | of I 
| 4 - --~—dh-+-4 ~ <= o- thet 
; | | x 4 i! “\ = 
+ | ; A av 
| = ion ann =x =: - — ne: = B ==> == —¥ — — ttt . : . - - 
oud for = 3 ; . : 
a — peti = 
= Cy 








» 

\ 

[oo 
A 











CAI 



































THe Enaincer” 
































Marcu 11, 1927 








THE ENGINEER 


261 











operating machinery mounted on the lower end of the 
mast. 

The gimbal mountings at A—-page 260—permit the 
arm to swing pendulum-wise away from the vertical 
in any direction to any extent up to 30 deg., and to 
that extent enable the mast to respond to the semi- 
restrained movements of the airship. The swing of 
the mast on its gimbals is restricted to 30 deg. by 
means of four wire ropes B, anchored to four barrels C, 
which are mounted on the sides of the square- 
sectioned outer portion of the arm. Each rope 
passes from its barrel round one of a pair of pulleys 
D mounted on castor brackets at the foot of the arm, 
and is then led over one of a pair of pulleys E mounted 
on castor brackets on the side of the turret. There- 


after, it is taken over two pulleys F on a spring- | 


buffered crosshead, which can rise and fall on vertical 
vuide rods fixed to the turret structure. Between the 
two pulleys F the rope is looped upwards over a 
compensating pulley fixed relatively to the turret, 
and from the second pulley F returns over the second 
pulleys E and D to the barrel C. 

The four barrels, as shown in the detached plan 
view, are coupled together by means of mitre wheels. 
One of them carries a spur wheel, which can be driven 
through a train of gearing and a slipping clutch by a 
5 B.H.P. motor G, mounted on the side of the outer 
portion of the arm, 

With the arm vertical and all the crossheads in 
their highest position let us suppose that the motor is 


started up to unwind the ropes from the barrels. | 


to a weight M by means of long bolts and compression 
springs designed to take up inertia forces. 
weight and the recoil portion surround a central 
tube extending upwards from the pintle and provid- 
ing protection for the hauling-in rope. 


vertical downward force. 
weight M overbalances the recoil portion to the extent 
of exerting a net upward force of 1 ton. When the 
weight is resting on the bottom of the second or 
racking portion, the cup projects to a height of 3ft. 
above the position shown. 


tive only during the actual mooring operations. 
suppressed when the airship is finally anchored by a 
| locking device which holds the recoil portion in the 
fully down position. 


CONE AND Cup LOCKING GEAR. 


cup. The cone suspended from the nose of the airship 
a hollow steel 


round the middle of its body. As the cone enters 
the cup and is pulled down into it by the main hauling 


15 


cone permits these pins to move forward under the 
action of coiled springs. The cone in this way is 
automatically engaged with the cup. The springs, 
| however, are not relied upon to maintain the engage- 





Che crossheads will fall until they reach the middle | 


of the guide rods, at which point an electrical switch | 
and a magnetic brake come automatically into action | 


to stop the motor. This setting represents the normal 
state of thea m. The arm is free to incline in any 
direction under the influence of a pull exerted by the 
airship on the cup end. The inclination is limited by 
one of the crossheads rising against its abutment, the 
end part of the movement being softened by the 
buffer action of the crosshead springs. 

The mooring of the airship may, and at the end of 
the operation does, require the a»m to be centralised 
vertically. To achieve this result from the incliged 
position, the motor G is started up, and all four ropes 
are wound on to their respective barrels. If one of 
the crossheads is in its highest position, the lower end 


of the a m will be pulled over towards that cross- | 
The winding proceeds until the other cross- | 


head. 
heads also reach their highest positions and compress 
their springs. The a m will then be central and the 
further efforts of the motor will be neutralised by the 
slipping of the clutch in the driving train. If neces- 


sary, the crossheads may now be lowered to the 


half-way position ready to accommodate another 
inclination of the am. 

The inclining and centralising movements of the 
arm are substantially without effect on the hauling-in 
rope. That rope passing down the centre of the 
telescopic atm emerges round a pulley near its foot, 
and then passes up to a second pulley mounted in a 
castor bracket on the side of the outer telescopic 
section. Thereafter the rope goes to a third pulley 
mounted on the turret structure and thence passes 
down the tower to the winch on the ground. The 
inclining movement of the a*m, whatever direction 
it occurs in, is accompanied by little or no movement 
of the rope round its three pulleys. 

The second telescopic portion, like the first, is 
square in section. 
the mid-point of its length, it is provided with two 
racks, each consisting of a series of rollers mounted 
between a pair of angle bars. 
mounted on the outer telescopic portion. 
reduction gearing to pinions J K, meshing through 
holes in the outer portion with the roller racks on the 
second portion of the arm. The total movement 
conveyed through the racks to the second portion 
measures 5ft. 

The base of the outer portion carries a pintle L, 
against which the second portion, when it is in its 
lowest position, presses. If the arm is central, this 
pressure will force the pintle into a socket fixed 
between girders spanning the turret. The whole 
arm will then be locked by the pintle in the central 
vertical position. If the second telescopic portion is 
raised slightly, the pintle is lifted clear of the socket 
by a surrounding coiled spring with the result that 
the am is unlocked and left free to swing as pge- 
viously described. 


We have now shown how, to adhere to the fishing | 


analogy, the angler may follow or restrain the move- 
ments of his fish, by inclining or swinging his rod, 
by shortening or lengthening his arm, and by holding 
his rod rigidly upright. Without suggesting that the 
analogy has any physical foundation, we may com- 
pare the flexibility of the rod with the freedom of 
movement given to the third, or recoil, portion of the 
telescopic a m. 


On opposite sides somewhat below | 


Opposite the centring | 
motor G, a racking motor H, also of 5 B.H.P., is} 
From 
this motor power is transmitted through trains of | 


This portion is circular in section, | 
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FIG. 10—CUP AND CONE OF TELESCOPIC ARM 

ment. On a bush surrounding each pin a hand wheel 
is threaded and to a screwed centre piece bolted to 
this hand wheel a locking cap can be applied. 


The | 


In our en- | 
graving on page 260 the recoil portion is shown in the | 
position which it occupies when it is subjected to a | 
Without such load, the | 


| operates a 
The buffer-like flexibility given to the cup is effec- 

It is | 
| from the retorts with an added quantity of producer 


|}and engineers in July, 1924. 


| 39-6 therms ; 


‘ . e: -; | Of carbonised fuel are periodically dropped. 
casting with a chase 3in. wide | - ‘ f °% : PI 


The World’s Future Supplies of 
Liquid Fuels. 


By JOHN B. C. KERSHAW, F.LC., F.5.5. 


No, IL* 


THe LOW-TEMPERATURE CARBONISATION COMPANY'S 
PLANT AT BARUGH, NEAR BARNSLEY. 


As already stated, this company owns the original 
Parker patents for ‘“Coalite’’ manufacture, and 
modified form of the original Parker 
retorts at Barugh, in Yorkshire. The retorts are 
heated externally by a mixture of the rich gas obtained 


gas. Each retort consists of an iron casting in one 
piece, containing twelve vertical tubes, 9ft. in length 
and tapering from 4}in. diameter at the top to 5}in. 
at the bottom. A specially designed swing door 


In Fig. 10 we illustrate the design of the cone and | closes the bottom of the retort tubes, and separates 


them from the cooling chamber, into which the charges 
The 
plant at Barugh consists of two settings of thirty-two 
retorts each, and has a rated throughput of 50 tons of 


: | coal per day. 
rope, it presses back three pins until the chase in the | re : 


The most reliable figures for the results obtained at 
Barugh are those published by the Fuel Research 
Board in a report of a test carried out by its chemists 
The following are the 
figures :—Coke, 13-92 cwt.; gas, 5620 cubic feet, or 
tar, 18-62 gallons; liquor, 26-00 
gallons; crude spirit, 1-78 gallons; ammonium 
sulphate, 13-55 Ib. 

The total quantity of light spirit obtained was 
1-78 gallon by “‘ scrubbing ” the gas and 1-09 gallon 
by distillation of the tar, so that really 2-87 gallons 


were recovered per ton of coal carbonised. On 
refining, the yield was reduced to 2-16 gallons. It 


may be pointed out here—and this applies to all the 
results obtained by low-temperature carbonisation— 


| that the yield of liquid products and the character of 


the coke obtained vary considerably with the tem- 
perature employed and with the chemical and physical 
characteristics of the coal charged into the retorts. 
For this reason the figures obtained by use of the 


different processes and retorts are not directly com 


parable. At Barugh for the official test a medium 
coking coal from Dalton Main Colliery was employed 


| for charging the retorts, in the form of washed breeze, 
|containing pieces up to }in. in size, and the ash 


with the works planned 


contained in this breeze varied from 4-4 to 5 per cent. 
The temperature employed varied from 550 deg. 
Cent. to 850 deg. Cent. during the test, and the official 
report states that much better results could have been 
obtained by better temperature control. At the pre- 
sent moment, therefore, the works at Barugh are being 
reconstructed. 

NETHER- 


THe Mrptanp Coat Propucts PLANT AT 


FIELD, NEAR NOTTINGHAM. 

The carbonising plant erected at Netherfield by 
Midland Coal Products, Ltd., must not be confused 
by the Low-Temperature 
Carbonisation Company at Nottingham, which 
far has not materialised. The Midland Coal Products 
plant is one for carbonising the briquette fuel made 


80 


| by the Butterley Coal Company at Kirkby, in the 


With | 


these caps in position the pins are prevented from 


accidentally withdrawing. The caps have to be 
action of the pins. 
the pins are withdrawn from the chase by rotating 
the hand wheels. 
only by a cable or pennant passing downwards from 
the cone. 

The downward pull by the hauling winch causing 
the engagement of the pins with the chase reacts on the 
recoil portion and forces it downwards against the 
top of the racking portion of the telescopic arm. 
In this position two catches mounted on the head of 
the racking portion can be moved inwards to clip 
over a lip projecting round the head of the recoil 
portion. These clips can be secured in the locking 
position by means of stops screwed outwards against 
tail pieces forming part of the clips. 

The engraving—Fig. 10— illustrates several other 
interesting features of the arm head design. We 
need, however, call attention only to one, namely, the 
ball bearing on which the cup is mounted. The balls, 
thirty-two in number, are of exceptionally large size, 
24in. diameter, and are mounted to sustain vertical 
and radial loads simultaneously. The inner race is 


The vessel then remains anchored | 


‘ ‘ _De | retorts 
removed to make effective the automatic engaging | 
When the airship is to be released, | 


| 
} 


| pieces were hard and contained only 


in one piece, but the outer is divided along a horizontal 


| plane. 





Tue Victorian Parliament has granted authority to the 


and at its upper end carries the mooring cup on ball | State Electricity Commission for the expenditure of 


bearings containing thirty-two 2}in. balls. At its 


lower end it is yoked to four chains, which, passing | 
upwards, go round four pulleys mounted in a frame | 
fixed within the square section of the second tele- | 
scopic portion and holed at the centre to clear the | 


recoil portion. 
yoke at the foot of the recoil portion and are attached 


| £1,593,334 on extensions to its undertakings. Included in 


the schedule of works and capital requirements are :— | 


Completion of Yallourn power station, £150,000 ; Yallourn 
open cut workings, £270,000; overburden removal, 
Yallourn, £60,000; extensions to briquetting factory, 
£50,000. More machinery will be used at the open cut 


The chains, passing down, clear the | workings and additional steam generating equipment and 
| briquette presses are to be installed at the factory. 


same district of Nottinghamshire, and the plant con 
sists of four retorts with a combined capacity of 100 
tons of briquettes per twenty-four hour day. The 
resemble blast-furnaces in form and con 
struction, for they are 17ft. in height and measure at 
their widest point 5ft. 6in. in diameter. The carbonisa- 
tion is carried out entirely by internal heating, steam 
and air being blown in at the tuyeres. The tempera- 


| ture attained by the fuel at the carbonisation zone of 


the retort is nearly 1200 deg. Cent. and the process 
can hardly be considered therefore one of low tem- 
perature carbonisation, although the briquettes are 
only gradually heated up to that temperature as they 
descend through the retort. 

An official test of the plant made by the chemists 
and engineers of the Fuel Research Board on January 
20th and 23rd, 1925, yielded the following figures : 


Per ton of briquettes 


Coke 74 cwt. 
Gas o* oe 06 58,300 cub. ft., 
testing 193 B.Th.U. per cub. ft. 
Tar . [.. ms 21 gallons 
Liquor ‘ : 42 gallons 
The coke yielded 15 per cent. breeze, but the larger 


2 per cent. 


volatile matter. The tar was very thick and viscous, 
and contained only a small proportion of light oils. 
It yielded 63 per cent. pitch on distillation, with a 
large liquid fraction, boiling between 270 deg. and 


= 


| 360 deg. Cent. 


| 
| 





The gas was the chief product of the process and 
resembled in composition a water gas made from 
bituminous coal; but no hydrocarbons other than 
methane were detected in it on analysis. The 
ammonia liquor was too diluted to render the recovery 
of the ammonia profitable. This process of carbonisa- 
tion, therefore, cannot contribute in the slighest degree 
to the solution of the liquid fuel problem of the 
future, for by it the liquid hydrocarbons which are 
formed in the upper part of the retort appear to be 





* No. I, appeared March 4th. 
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decomposed before they are withdrawn, and no light 
ouls could be recovered, even if “‘ scrubbing ” the gas 
were practicable. 


THe MARKHAM PROCESS AND RETORT. 


The Markham process of low-temperature carbonisa- 
tion has been undergoing large-scale trials at the 
works of the Staveley Coal and Iron Company at 
Chesterfield, in Derbyshire, since the year 1921. The 
retorts used here are 12ft. in height and 4ft. in dia- 
meter, and a special feature of the process is that it is 
intermittent in character and that the charge is 
ignited at the top. The combustion of the fuel is 
regulated by the air supply and travels in a downward 
direction, the liquid and gaseous products being thus 
withdrawn from the bottom of the retort. The heating 
of the charge is therefore internal, and the carbonisa- 
tion is effected by the heat produced by combustion 
of a small portion of the charge. According to 
Brownlie, the following results have been obtained 
with a good grade bituminous coal, containing 7-2 per 
cent. of ash and 5-8 per cent. of moisture. From 
40,000 to 60,000 feet of cubic air were required to 
carbonise a charge of 8} cwt., and three hours were 
necessary to complete the carbonisation of the fuel. 
The yields obtained were as follows :—20 gallons of 
crude oil, 17-9 lb. of ammonium sulphate, and 
16 cwt. of smokeless fuel. The gas was of little value, 
as it was contaminated with the products of com- 
bustion, but the oils had a specific gravity of 1-020, 
and on submitting to fractionation the proportions 
by volume were as follows :—(1) Light oils, 3 per cent.; 
(2) paraffin oils or burning oils, 4 per cent.; (3) heavy 
fuel oil, 39 per cent.; (4) pitch, as residue, 53-7 per 
cent. The smokeless fuel obtained tested 8-25 per 
cent. of volatile matter and 11-5 per cent. of ash in 
the dry state and was well adapted for use for domestic 
heating purposes. 

The Markham retort has also been applied to the 
carbonisation of what are known as the 
cannel coals,” which are produced in considerable 
quantity by the Staveley Coal and Iron Company. 
A charge of this material requires from 40,000 to 
60,000 cubic feet of air and from 200 Ib. to 300 Ib. of 
steam at 60 lb. pressure for its complete carbonisation, 
and a yield of 21 gallons of crude oil, -75 gallon of 
light oil (** scrubbed ” from the gas), and 16-8 Ib. of 
sulphate of ammonia is obtained. This crude oil 
has a specific gravity of 0-95 to 0-98, and when 
fractionated gives the following products :—(1) Light 
oils, 1-4 per cent.; (2) burning oils, 16-8 per cent.; 
(3) heavy oils, 12-2 per cent.; (4) gas oils, 7-7 per 
cent.; (5) naphtha, 4-3 per cent.; (6) paraffin wax, 
2-3 per cent.; (7) pitch residue, 55-3 per cent. 

Experimental trials are now in progress at the 
Devonshire Works at Chesterfield, upon the use of 
the gas engine exhaust as the heating medium for the 
retorts, and the results of these experiments are bound 
to have considerable influence upon the further 
development of the Markham process. 


THE MACLAURIN PROCESS AND PLANT AT GLASGOW. 


The striking development in the United 
Kingdom in connection with low-temperature car- 
bonisation processes has occurred at Glasgow, where 
the Maclaurin process has been put into operation 
by the Corporation on a large scale. The producers 
are of the continuous internally heated type, and 
four large units have been working for a considerable 
period, from 14 to 17 tons of coal per day having been 
passed through each unit of the plant. A large 
number of trials with the various types of coal mined 
in the neighbourhood of Glasgow have been carried 
out during the past twelve months, and the yield of 
crude tar and tar oils has been found to vary from 
14-58 to 17-3 gallons per ton of coal carbonised. The 
Maclaurin producer is heated internally by producer 
gas, and therefore no attempt has been made to 
recover light oils by scrubbing the large volume of 
gas obtained. This volume ranges from 27,000 to 
33,000 cubic feet per ton of coal carbonised, with a 
calorific value of from 230 to 240 B.Th.U. per cubic 
foot. The recovery of ammonium sulphate has ranged 
from 2] lb. to 25 lb. per ton, and the weight of smoke- 
less fuel has varied from 9-3 ewt. to 11-77 ewt. per 
ton of fuel charged. The writer hoped to be in a 
position to give the official figures for the operation 
of this plant for the twelve months ending June 30th, 
1926, but the recent coal dispute disorganised the 
work there, as at all other places where low-tempera- 
ture carbonisation trials are being made, and has 
delayed the preparation of the official report upon 
the working of the plant. The writer has been 
informed, however, that the crude oils obtained from 
the Maclaurin retorts are being sold for 6d. per gallon, 
and are being further treated by the Chemical Depart- 
ment of the City Corporation. The method of treat- 
ment adopted at the chemical works is to mix about 
half the quantity of the Maclaurin product with tar 
from the ordinary gas retorts ; this mixed tar is then 
distilled, in order to obtain a refined product. The 
other half of the oil produced by the Maclaurin plant is 
passed through a centrifugal separator in order to 
extract the 6 per cent. of water which it contains, 
and the product is then mixed with the creosote oil 
obtained from the ordinary tar stills, and is sold as a 
preservative for timber. No attempt has been made 


most 


up to the present time to extract the more valuable 


** bastard | 


Maclaurin retorts, but research work is now proceed- 
ing on this subject in the laboratories of the Corpora- 
tion chemical works. It has been found that the com- 
position and physical characteristics of these crude 
oils vary considerably with the type of coal car- 
bonised, and that a high phenol content is the usual 
characteristic of the product obtained from the 
Scotch fuels. 

The following results were obtained on carbonising 
a semi-coking coal, which contained 35-62 per cent. 
of volatile matter and 7-87 per cent. of ash. The 
yield of dry oil per ton of coal carbonised was 16-0 
gallons, and its specific gravity at 30 deg. Cent. was 
1-06. On distilling this oil, 43 per cent. came over 
below 345 deg. Cent., and the remaining 57 per cent. 
was left in the retort as a medium pitch. 

The crude tar acids on refining, and submitting to 
distillation, yielded :—20 per cent. of phenols and 
cresols, b.p. 180 deg. to 207 deg. Cent.; 9 per cent. 
xylenols, b.p. 207 deg. to 220 deg. Cent.; 21 per cent. 
other oxygenated hydro-carbons, b.p. 220 deg. to 
300 deg. Cent.; and 50 per cent. of a tar-acid pitch. 

It was found also that the proportion of pitch could 
be reduced by one-half if the crude tar acids were 
distilled with superheated steam, and no doubt this 
plan will be adopted when the process of fractionat- 
ing the crude oil is put into operation upon a com- 
mercial basis. 


OTHER PROCESSES. 


The other processes for low-temperature carboni- 
sation of fuel, which are now on trial in the United 
Kingdom, are the following :—(1) The sensible heat 
process, at Silkstone, in Yorkshire; (2) the fusion 
process at Middlewich, in Cheshire ; (3) the Leigh 
Smokeless Fuel Company’s process, at Leigh, near 
Wigan. No figures showing the production of liquid 
products, however, have been published for any 
of these processes, and therefore they will not be dealt 
with in this article. 





AMERICAN PROCESSES. 

| The McEwen-Runge Process.—This process of low- 
| temperature carbonisation was patented in the United 
| Kingdom in the name gf 8S. McEwen in the year 1919, 
| and the early trials were carried out in this country. 
| It was afterwards transferred to America, and as 
Dr. Runge has assisted in the later developments, 
they have resulted in the process now being known as 
the McEwen-Runge process. 

The principle of the process and retort is that of 
the counter-current heating of the fuel in a finely 
divided state by hot gases, the pulverised fuel entirely 
freed from dust being allowed to fall in a continuous 
stream through a vertical tower, up which the heated 


Tasre VI. 
Smokeless 
fuel, 
cwts. 
English 
1. Parker process at Barugh . — Te -| 13-92 
2. The Midland Coal Co. process at Netherfield ; 7-50 
3. The Markham process at Chesterfield 16-00 
4. The Maclaurin process at Glasgow 10-50 
American— 
5. The McEwen-Runge process at Lakeside . 14-30 
6. The Carbocite process at Canton ee 14-20 
7. The Carbo-coal process at Clinchfield 14-50 
German— 
8. The Pintsch process at Berlin 14-00 


gases are being passed. The chief difficulties met with 
in the practical application of this method have been 
to obtain the transfer of sufficient heat units to car- 
bonise the fuel without increasing unduly the height 
of the towers employed as retorts. It has been found 
after numerous trials that it is best to operate the 
process in two stages, and to make use of two towers, 
each 30ft. high by 6ft. in diameter, one placed above 
the other. The upper of these towers acts as a pre- 
heating retort, and in this the average temperature of 
the gases is maintained at 315 deg. Cent. The actual 
carbonisation of the fuel occurs in the lower tower or 
retort, the average temperature of which is kept about 
540 deg. Cent. 

The gases enter at the bottom of the lower tower 
with a temperature of 815 deg. Cent., and are reduced 
during their passage up the tower to 370 deg. Cent. 
The time taken by the particles of coal in their fall | 
through each tower depends partly upon their size 
and partly upon the rate of flow of the gases in the | 
contrary direction, but is approximately 35 seconds 
for each tower. It is claimed for this method of fuel 
carbonisation that it is simpler and has many advan- 
tages over other systems, especially for the carboni- 
sation of pulverised fuel ; and that it is possible by it to 
obtain a ‘throughput ’’ of 210 tons per day, which is 
larger than that obtained per unit of plant by any 
other system of heating. 

No official or independent figures have been pub- 
lished, so far as the writer is aware, for this system of 





liquid fuels from the crude oils obtained from the 





carbonisation ; but, according to Brownlie, 1 ton of 


average quality steam coal, containing 33-85 per 
| cent. of volatile matter, may be expected to produce 
by it from 18 to 20 gallons of crude oil, and a further 
2 gallons of light oil can be recovered from the waste 
gases by “ scrubbing.”” The gas obtained from these 
towers is, of course, mixed with the producer gas 
used for heating the coal, and amounts to between 
7000 and 7800 cubic feet per ton of coal carbonised. 
The gas tests 400 B.Th.U. per cubic foot, but no 
ammonium sulphate can be recovered from it. The 
yield of smokeless fuel amounts to 14-3 ewt., or 
72 per cent. of the fuel charged. A plant of this type 
has been erected at the Lakeside power station, 
Milwaukee, and the results obtained there will deter- 
mine whether low-temperature carbonisation can be 
developed as an adjunct of central power station 
work. 
| The Carbocite Process.—The Carbocite process is a 
| two-stage process of carbonisation which has been 
developed in America by the Carbocite Company, of 
Canton, Ohio. The special feature of the process is 
the preliminary heating of the fuel by a current of hot 
air to a point just below that at which the fuel 
becomes sticky. Chemists who have carried out ash- 
determinations know the importance of keeping the 
temperature of the fuel low until the moisture and 
hydro-carbon gases have been expelled, and the 
Carbocite process carries out this plan of heating on a 
large instead of on a laboratory scale of operations. 

The following extract from the present writer's 
work, entitled “Fuel Water and Gas Analysis,” 
which was first published in 1907 and the second 
edition of which appeared in 1919, would appear to 
dispose of the novelty of the claim made by the 
Carbocite Company for the two-stage system of 
heating :—‘* Bituminous fuels require very gentle 
heating at first, in order that the volatile matter may 
escape gradually, without carrying off any particles 
of solid fuel, and that the residue may not bake itself 
into a very hard mass of coke. The fuel should be 
turned over repeatedly with a platinum wire or 
spatula during this stage of the heating process, to 
facilitate the escape of the hydro-carbon gases and 
to prevent sintering together of the mass.” 

In the “ Carbocite ” process this preliminary heat- 
ing is carried out in long rotary, cylindrical retorts, 
8ft. in diameter and 125ft. in length. Each retort has 
@ capacity of 20 tons of crushed fuel, and a through- 
put of from 20 to 40 tons per hour, according to the 
time required for the coal to pass through the cylin- 
der. The retorts are installed with a fall of about 
30in. towards the discharge end, and the crushed 
fuel, which is first passed through screens of jin. 
to jin. mesh, travels through the preheating and 
carbonising retort without mechanical aid other than 


Summary of the Yields of Smokeless Fuel and Various Bu-products per Ton (2240 lb.) of Fue! Carbonised by Low- 
Low-temperature Processes. 


Gas. Tar and tar oils. 
Light oils, Ammon. 
Thermal gallons. sulph., 
Cu. ft. value. Gallons. Sp. gr. Totals. Ib. 
B.Th.U. 
5,620 704 18-82 1-063 2-87 13-55 
58,300 193 21-00 1-076 Nil Nil 
6,000 475 20-00 1-020 1-40 17-9 
30,000 238 15-90 1-060 1-00 23-0 
7,400 400 19-00 tT 3-00 Nil 
° 880 30-00 tT 2-50 3 
9,000 530 32-50 1-030 3-50 223 
40,000 110 20-00 + 1-50 Nil 


* The gas is used for heating the retorts and was not measured. 
+ The specific gravity of the tar was not recorded. 
{ Weight of recovered ammon. sulph. not recorded. 


that produced by the rotary motion of the cylinders. 
These are revolved at 1-6 r.p.m., which is equivalent 
to a peripheral speed of 40ft. to 50ft. per minute, 
and they are enclosed entirely in steel plate casings 
which leave 6in. of annular space between the fixed 
and rotating cylinders, and this permits of external 
heating by waste gases and reduces the radiation 
losses. 

The preliminary heating stage can be completed 
in from 30 to 45 minutes, and a throughput of from 
800 to 1000 tons of crushed coal per twenty-four 
hours can be attained for each unit of the plant. The 
fuel, after this preliminary heating, is then passed 
directly into the feed hopper of the carbonising 
retort, which is of exactly the same design and size. 
In this retort the temperature is increased to 480 deg. 
Cent., and as the period of heating required is about 
double that used in the first retort, two carbonising 
retorts are required to deal with the fuel produced 
from one preliminary heating retort. 

No official or independent figures have been pub- 
lished, so far as the writer is aware, for the Carbocite 
process, but, according to Brownlie, an Indiana bitu- 
minous fuel, containing 40 per cent. of volatile matter 
and 13 per cent. of ash, gave the following yields :— 
Gas, 2640 cubic feet, testing 880 B.Th.U. per cubic 
foot, and representing the surplus from that used for 
heating the retorts; light oil, 1 gallon scrubbed 
from the gas; crude oil, 30 gallons—the proportion 
of light oil obtainable from this is not given—but for 
the purpose of comparison in Table VI. is estimated 
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at 1-50 gallons ; ammonium sulphate, 55 lb. in the 
form of liquor; smokeless fuel, 14-2 cwt., testing 
1l per cent. of volatile matter and equivalent to 
71 per cent. of the fuel charged. 

The Smith ** Carbo-Coal”’ Process.—This process 
has been developed as the result of work carried out 
by C. H. Smith in America, at Irvington, New Jersey, 


and at Clinchfield, Virginia, since the year 1918. The 
process is @ three-stage process, involving—(1) low- 
temperature carbonisation at 450 deg. Cent.; (2) 


briquetting this semj-coked fuel ; (3) a final carboni- 
sation of the briquettes at 900 deg. Cent. The cost 
of the process is therefore high, and at present the 
fuel produced by it competes in America only with 
high-class anthracite fuels washed and graded for 
stove use. 

The preliminary heating of the fuel is carried out 
in a retort provided with twin sets of paddles, and the 
speed with which the charge of fuel moves through the 
retort can be varied to suit the type of fuel used. 


The process is continuous, and the usual period of | rated by the use of this pre-heated and carbonised 
this preliminary heating is from one to two hours. | fuel. 
Chis first carbonisation yields from 20 to 28 gallons | altering the speed of travel of the grate, and can be 





Gesell., of Berlin. 

The Pintsch Low-temperature Carbonisation Process. 

‘The Pintsch process is designed specially for direct 
application to the fuel employed under boilers for 
power generating purposes, and it recovers the liquid 
by-products from this fuel, immediately before it is 
consumed, The boilers must be equipped, however, 
with mechanically operated stokers and with travel- 
ling grates, and the crushed coal is fed by means of a 
travelling conveyor through a gas-tight feeding device, 
into a short closed vertical retort, which is attached 
to the front of each boiler. The charge of fuel in this 
“hopper retort ’ is then heated up to a temperature 
between 550 deg. and 650 deg. Cent. by gases with- 
drawn from the combustion chamber of the boilezs. 

The fuel is thus discharged after carbonisation, 
but while still in the heated state, on to the travelling 
grate, and both the speed and efficiency of the com- 
bustion process under the boiler are greatly accele- 


patented and developed by the Julien Pintsch Akt. | 





The throughput of the retort is regulated by 


of tar. This figure includes the light oils obtained by | adapted to the character of the fuel used. The gaseous 


» 
- 


scrubbing the gas and producing from 


to 3 gallons. | products are withdrawn from the top of the closed 


rhe carbonaceous residue, or “ semi-carbo-coal’’ as | retort, with the aid of a suction fan, and are passed | 


it is called, from this primary distillation is a non- 
caking fuel practically free from tar, and represent- 
ing 72 per cent. by weight of the original fuel. 


| 


| condense the tar. 
It | 
contains nearly all the nitrogen of the raw material, | 


which is recovered as ammonium sulphate when the | 


briquettes made from this “ semi-carbo ” 
subjected to carbonisation at from 900 deg. to 
1000 deg. Cent. During this second “ high tempera- 
ture ’’ distillation another 5 to 6 gallons of tar are 
obtained, and the total yield of by-products from the 
whole process is as follows : 

Gas, 9000 cubic feet. This is employed chiefly for 
heating the raw fuel and briquettes. 
duced by the first distillation tests 650 to 700 B.Th.U. 
per cubic foot, and that produced by the later dis- 


coal are | 


| 
| 


The gas pro- | 


tillation of the briquettes tests 350 to 400 B.Th.U. | 


Tar, 30 to 35 gallons. 


The larger portion of the tar is | 


produced during the low-temperature carbonisation | 


of the fuel. This primary tar has a specific gravity 
of 1-00 to 1-06, and contains a large percentage of 
light oils, tar acids and cresols, but there is little 
carbolic acid present and no naphthalene or anthra- 
cene. The light oils on fractionating are found to con- 
tain appreciable quantities of pentane, hexane and 
other hydrocarbons of the paraffin series, together 
with naphthenes and hydroxy benzenes. The 


tar | 


obtained from the briquettes during the second or | 


is heavier than that 


high-temperature clistillation 


obtained during the first period of heating, and is | 
| gallons of crude oil was being recovered per ton of | 


comparable with that obtained by the ordinary coke 
oven process. It amounts in quantity to 5 or 6 gallons 
per ton. The following figures were obtained at 
the Clinchfield plant with the Smith process, when 


carbonising 1000 tons of run-of-the-mine Virginia 
coal :— 

(1) Carbo-coal, testing 2-75 per cent. volatile 
matter, 725 tons; 2) gas testing 530 B.Th.U., 


»» 


9,000,000 cubic feet ; (3) motor spirit, 1800 to 2200 
gallons; (4) crude tar acids, principally cresylic 
acid, 4040 gallons; (5),naphtha, 3500 gallons ; 
heavy creosote oil, 4660 gallons. (7) pitch, 10,000 


| carbonisation of solid fuel are contained in the report 
(6) | 


gallons; (8) sulphate of ammonia, 206,000 lb. to 
25,000 Ib. 
A portion of the pitch produced by the Smith 


process is used in the manufacture of the briquettes, 
and the remainder is sold. 
reports from America, the process as modified by 
McIntire has reached a stage when operations are 
continuous, and is producing a briquetted fuel for 
domestic use which is stated to be ideal. 

Other American Processes.—Two other American 
low - temperature carbonisation processes, which, 
according to Professor Parr, have now reached the 
commercial stage of their development in the United 
States, are 
operated at Chicago by the Old Ben Coal Corporation, 
and (2) the Knowles Sole-Flue process. 

The first-named process makes use of retorts with 
externally heated walls only 5in. apart, and the coal 
is forced upwards through these retorts with a spiral 
movement which causes the distance travelled by the 
fuel in contact with the heated walls to be greater 
than the vertical height of the retorts. The tempera- 
ture employed is 600 deg. Cent., and the process is 
a continuous one, the carbonised fuel being delivered 
in the form of irregular lumps from 2in. to 3in. in 
diameter. 

No figures for the yield of liquid by-products have 
come into the writer’s hands for this process, and 
figures are also lacking for the Sole-Fltie oven process, 
in which a layer of fuel 8in. or 10in. deep is carbonised 
by direct contact with the heated floor of the oven or 
retort. The arch above the fuel in the latter process 
is kept, cool in order to avoid decomposition or poly- 
merisation of the evolved hydro-carbon gases, and 
the retort is stated to be simple in its operation and to 
yield a high-grade smokeless fuel. 

GERMAN PROCESSES. 

A large amount of experimental work has been 
carried out in Germany since the end of the war in 
connection with low-temperature carbonisation, but 


limits of space in this article will permit only one of 
these German processes to be described, namely, that 


1) the Green-Lauks process, which is | ~ ; Page 
(2) the Cree . eo "| and taking the thermal value of this spirit at 20,000 | 


According to the latest | 





| 


| 
| 
| 
| 
| 





through a simple pipe system in order to cool and 


The gases are then returned to the boilers and are 
burned in the combustion space above the travelling 
grate ; but if sufficient light oils are present to render | 
their recovery remunerative, these gases are first 
passed through “* scrubbers ”’ for the recovery of these 
valuable by-products. The amount of ammonia, 
however, is always too small to render its recovery | 
practicable. 

The figures given by Brownlie for the yields of the 
process per ton of coal carbonised are as follows : 

(1) Gas, 40,000 cubic feet, testing 110 B.Th.U. 
per cubic foot, this low value being due to the ad- 
mixture of products of combustion from the boiler 
fires; (2) tar and crude oils, 16 to 24 gallons; (3) 
smokeless fuel, 14 cwt., equivalent to 70 per cent. of 
the fuel charged. 

No figures or data are available relating to the 
chemical or physical characteristics of the oils from the | 
Pintsch process, but as the temperature attained in 
the retorts seldom rises above 650 deg. Cent. the tar 
is certain to possess the usual characteristics of low- 
temperature tars, and to be free from polymerisa- 
tion products. Nine different plants of this type are 
stated to be at work in Germany and Norway, and 
some remarkably good steam-raising results have been 
obtained. In one plant, consuming from 70 to 100} 
tons of low-grade fuel per twenty-four hours, 16-8 


| fuel used, and the efficiency of the boilers and of the 


mechanical stokers was stated to be higher than when 
the raw fuel was employed. 


THERMAL BALANCE FOR LOW-TEMPERATURE 


CARBONISATION PROCESSES. 


THE 
The most reliable figures relating to the heat value | 
of the products obtained by the low-temperature 


by the Fuel Research Board of the test made on the | 
Parker retorts at Barugh in July, 1924. The figures | 
given in the report are as follows : 


Per cent 


Coal charged at 13,640 B.Th.U. per Ib 100-0 

Coke discharged, at 13,720 B.Th.U. per Ib. 70-1 

Gas, scrubbed, at 705 B.Th.U. per cubic foot 13-0 

Tar, at 16-540 B.Th.U, per Ib. 10-7 

Spirit, at 20,000 B.Th.U. per Ib. 1-0 
Heat losses by differenc« 94-8 


It will be noted that the thermal value of the light 
spirit recovered is given as only 1 per cent. of that of 
the raw coal; but the writer’s own calculations 
increase this to 14 per cent. in the following way :— 
2-6 gallons at -85 specific gravity would weigh 22 lb., | 


B.Th.U. per pound, this would be equivalent to a 
recovery of 440,000 B.Th.U. The 2240 lb. of coal | 
employed, testing 13,000 B.Th.U. (net) per pound, 
will produce, however, 29,120,000 B.Th.U., and the 
relation between these two totals is approximately 
1-5 per cent. 

Even if one takes the thermal value of the whole 
of the liquid products obtained by the carbonisation 
of the solid fuel at Barugh in the Parker retorts, a 
figure of only 11-7 per cent. of the heat value of the 
raw fuel is obtained. Compared with the 50 per cent. 
conversion of coal and other solid fuels into liquid 
products, which is claimed for the Bergius process, 
this, it must be admitted, is a poor yield, and indicates 
that the low-temperature carbonisation processes will 
meet with very keen competition in the future from 
other methods of producing synthetic liquid fuels. 








A CROSS-CHANNEL triple-screw steamer to run between 
Vancouver and Nanaimo, of approximately 1000 tons, 
has recently been ordered from John Brown and Co., 
Ltd., of Clydebank, by the Pacific Coastal Services. She 
will be built to carry 1200 passengers and fifty motor cars 
and will have a speed of 18 knots. She will be provided 
with two Yarrow boilers, each of sufficient capacity to 
maintain the service with one boiler in operation. The 
vessel is to be ready by March Ist, 1928. 





| tion of the currency this factor ceased to exist. 


| goods. 
to work, and Leipzig is the outward and visible sign 


| attractive. 
| tainly over, but the best answer to the pessimists 


The Leipzig Fair. 
No. L 


ALTHOUGH from the thirteenth century onwards the 
annual Fair at Leipzig has always been an important 
commercial event for Germany, its development since 
the war has made it undoubtedly the most notable 
business exhibition of the world. Its growth during 
recent years will be realised from the fact that the 
2100 exhibitors of 1900 have increased to over 15,000 
for the present Fair, while the number of visitors 
will have gone up from 7600 to 178,000 in the same 
time if the average of the last two Fairs is maintained 
this year. The largest Fair before the war was that 
of 1914, with 4200 exhibitors and 20,000 visitors. 
After the sharp drop in 1915, when the exhibitors 
numbered only about 2000, there was a small increase 
year by year, but with the conclusion of the Armistice 
the figures went up with a bound to 8200 in 1919 
and 12,500 in 1920. The visitors increased in even 
greater proportions, 140,000 people attending in the 
latter year. There can be no doubt that the collapse 
of the mark, with the consequent exceeding cheapness 
of German manufactures as measured in foreign 
currency attracted buyers to Leipzig from all parts 


|of the world and gave the Fair an extraordinary 


But with the stabilisa- 
The 
ground gained, however, has never been lost, and year 
by year the Fair increases in size and importance, 


advertisement after the war. 


| although the German has long ceased to enjoy, or to 
| suffer from, any artificial stimulus to the sale of his 


The fact is that the nation has settled down 


of the spirit which animates all classes. The economic 
re-establishment of the country is recognised as @ 
long and difficult task, to be accomplished only by 
arduous and intelligent effort on the part of employers 
and workmen alike. Obvious progress, however, is 
being made. The year 1925 ended with a heavy 
financial deficit, and unemployment was serious and 
increasing. By February last year the number of 
out-of-works reached a figure of over two millions, 
This was reduced to 1,300,000 by the end of the year, 


| Bankruptcies, which numbered 5643 for the first 
| quarter, fell to 1356 for the last quarter. 


£ 


The cost of 
living has been maintained substantially constant, 
and the bank rate has fallen from 9 to 5 per cent. 
during the year. The Government has aided industry 


by removing the luxury tax and reducing the tax on 


| business transactions, and it is hoped that railway 


freights and telephone charges’ will also be lowered. 
Once more German manufacturers are in a position 
to give reasonable or long credits to their customers, 
owing to the influx of capital into the country. 
Foreign investments in German industries amounted 
to close upon 100 million pounds last year, an increase 


of 30 per cent. over the figures for the year before. 


Of this money 72-1 per cent. was American, 11-6 per 
cent. Dutch, 9-2 per cent. English, and 5-2 per cent, 
Swiss. It is estimated also that during 1926 about 
200 million pounds of German capital invested abroad 


| during the time of panic was repatriated. 


We have allowed ourselves this digression in order 


| that the present Fair at Leipzig may be viewed, so 


Last 


to speak, in its national and economic setting. 


| year one heard it remarked that there was no good in 


coming to Leipzig, as the prices were too high to be 
The days of extreme cheapness are cet 


of a year ago is that even more manufacturers have 


| considered it worth their while to show their goods 


this spring. It would appear, too, to judge from the 
crowds on the opening day, March 6th, that visitors, 
and therefore potential buyers, are also more numer- 
ous. Last year there were 20,000 foreign visitors of 
whom about 1500 only were British. The British 
thus amounted to only about 1 per cent. of the total. 
This year the proportion may be fractionally greater, 
as the number of British firms exhibiting has increased 
from three or four to twenty-nine, and for the first 
time a special British section has been organised. It 
is something to have made a start, though the section 
can hardly be said to be representative of the industries 
of the country, even by the most enthusiastic of 
observers. Indeed, if we eliminate such exhibitors 
as railway companies, travel agencies, advertising 
agencies, and such like, the twenty-nine shrink to 
about fifteen, and of them only two, namely, 
Callender’s Cable and Construction Company, Ltd., 
and Fry’s (London), Ltd., are of direct engineering 
interest. Messrs. Callender’s are showing a joint box, 
partly sectioned, for a 33,000-volt three-core cable 
and a large display of samples of ‘cables of various 
kinds, while Fry’s, Ltd., exhibit a selection of engi- 
neers’ small tools, such as taps, reamers, saw blades, 
&c. Of the other stands, mention may be made of the 
textile display of Horrockses, Crewdson and Co., Ltd., 
of Preston, and of the exhibition of rubber material 
by the Rubber Growers’ Association, while games 
requisites, soaps, &c., are also visible as products of 
British industry. The Indian Trade Commissioner 
has taken a large space for the display of the natural 
and manufactured products of that portion of the 
Empire, and Mr. F. J. Bhumgara makes a further 
exhibition of Indian and Oriental arts and crafts. 
The British section is housed in the Ring Messhaus, 
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next door to the Hotel Fiirstenhof, which is the official 
meeting place of British visitors to the Fair. It has a 
special little catalogue all to itself, on the cover of 
which are two militantly British Union Jacks, one 
unfortunately upside down, although the printing 
was done in England. So far as efficiency is con- 
cerned, the section suffers only from its want of 
comprehensiveness, for the more widespread the 
appeal of any of the groups into which the Fair is 
divided, the more effectively will the individual 
exhibitors of that group attract the attention of 
potential buyers. A start, however, has been made, 
thanks largely to the energy of Mr. A. Markham, the 
London representative of the Fair, and it is to be 
hoped that in future years more of our manufacturers 
will realise the importance of bringing their existence 
and the quality of their goods to the notice of the vast 
and increasing number of merchants from all over the 
world who visit Leipzig annually to make their 
purchases, 

Last year we gave a general outline of the scope and 
organisation of the Fair, so that there is no need to 
do more now than to call to mind the salient features. 
The whole display of goods is spread over a hundred 
Fair buildings, most of them clustered together in 
the centre of the town. The general impression one 
receives after leaving one of these buildings is that 
of having walked along miles of corrodors, flanked on 
each side by commodious stalls, entirely open to 
view, and separated one from the other only by parti- 
Each stall reminds one partly of a shop and 
partly of a showroom, containing as many samples 
of goods as can conveniently be accommodated and 
presided over by one or more men who know their 
business and can talk with authority. It may be 
mentioned that nearly 95 per cent. of the stands are 
taken by actual manufacturers, and they do not have 
to excuse themselves from answering questions on 
the grounds that they must refer to somebody on 
whose information they are dependent. To attempt 
to summarise the goods which are visible is a sheer 
impossibility. One’s thoughts turn to a bazaar, a 
huge departmental store at Christmas time, or a 
market, where instead of the usual commodities 
associated with a market, one finds miles or acres of 
space given up to the infinite multitude of manu- 
factured goods which go to make up the necessities, 
comforts and amusements of civilised life. The 
Technical Fair is a thing apart. It dates only from 
1918 as a separate section, and possesses its own Fair 
ground on the outskirts of the town. It is a vast 
exhibition in itself, housed in buildings specially con- 
structed for the purpose, and constituting a display 
which, if not overshadowed by the magnitude of 
the general Fair, would rank as a commercial event of 
sufficient importance to attract attention far beyond 
the limits of Germany. With some of the features 
of the Technical Fair we shall deal in our next article. 


tions. 








The British Industries Fair. 
No. III.* 


AMONG the few machines of technical engineering 
interest which were exhibited in the long corridor 
connecting the A and the B buildings of the Fair at 
Castle Bromwich there was the universal woodworking 
machine illustrated in the engraving, Fig. 26. It com- 
prises a simple horizontal spindle, running at a high 
speed in ball bearings, both ends of which are available 
for the attachment of cutting tools. This spindle is 
mounted at the centre of a framing on which there are 
tables appropriately arranged for its two ends. One 


to the plane of the saw. The common angles used in | 


joinery are marked out on the table, so that the fence 
can be quickly set. If the saw is removed its place 
can be taken by a planing or thicknessing cutter, or a 
moulding cutter, and the depth of cut made is deter- 
mined by raising or lowering the hinged upper table 

















FIG. 27—-TRENCHING MACHINE—WADKIN 


by means of a screw adjustment. It will be readily 
understood that a number of other operations can be 
performed on this machine, but its charm lies in the 
convenient arrangements which have been made for 
its conversion from one job to another, any alteration 
only occupying a few minutes. It has a surfacing 


lowering the central column to determine the depth 
of the cut, while the lever above locks the angular 
position of the top slide with regard to the front of the 
bench. The handle which is used to pull the saw into 
the cut can be plainly seen on the front of the driving 
motor. The weight of this machine, by the way, is 
about 9} ewt. 

Another machine to which we have already referre«| 
is the little bundling press, by Hollings and Guest, 
Ltd., of Thimble Mill-lane, Birmingham, shown in 
Fig. 28. Its construction needs little more com 
ment, but it may be pointed out that in changing over 
from the quick action to the more powerful pressure for 
compacting the bundle of scrap the ratchet lever, seen 
on the right, is changed over from one side of the 
press to the other. In other words, there is a set of 
compound gearing for driving the racking pinion, 
and the fast and slow spindles of these gears are 
squared on opposite ends for the reception of the 
ratchet lever. 

Reaching across a considerable proportion of the 
end of Building * B”’ there was the machine, by W. 
Canning and Co., Ltd., of 133, Great Hampton 
street, Birmingham, which is illustrated in Fig. 29. 
[t is a fully automatic electro-plating apparatus, which 
enables work to be produced without any manual 
labour beyond hooking the articles on at one end and 
taking them off when finished at the other. As the 
work to be plated has to pass successively through all 
the preparatory cleaning and swilling vats before 
going into the depositing vat, and finally through 
swilling and dipping-out apparatus after deposition, 
careful proportioning of the various sections has been 
very necessary. The several vats are placed in line 
one after the other, in their proper order. Two con 
veyor chains are arranged to move slowly over this 
line of vats, and are supported at intervals by idler 
pulleys mounted on shafts carried by steel standards 
on each side of the line of vats. The chains are driven 
at a slow speed by reduction gear from an electric 
motor mounted on a stee! framework at the rear end 
of the apparatus, and they a-e furnished with clips 
which lightly hold transverse bars from which the 
articles to be plated are hung. 


Steel standards are erected at intervals each side 

















FIG. 28-HAND BUNDLING PRESS -HOLLINGS AND GUEST 


table measuring 48in. by lLlin., a thicknessing table 
27in. by 9in., and a sawing table 60in. by 19in. It 
requires 3 horse-power and the spindle runs at 3000 
revolutions per minute. The machine is manufactured 
by the Midland Saw and Tool Co.. Ltd., of Summer- 
lane, Birmingham. 

In our Supplement of last week we made some 


of the line of vats, each pair of which carries bearings 
for a transverse shaft fitted with two chain wheels. 
This shaft runs just under the line of the conveyor 
chain and each chain wheel has a chain drive to a 
similar chain wheel vertically above it, which is 
mounted on a fixed pin carried by the steel standard. 
The conveyor chain track and each vertical chain is 























FIG. 26-—-UNIVERSAL 


end of the spindle can, for instance, be used to carry 
&@ saw up to l4in. in diameter, while the other end is 
used for morticing with the aid of a hollow chisel 
and bit. For rip sawing an ordinary fence is pro- 
vided, while for cross cutting there is an ingenious 
form of divided fence, which can be set to any angle 


* No. Ll. appeared March 4th. 


reference to a new trenching machine shown at work 
on the stand of Wadkin and Co.; Leicester, and are 
now able to give an illustration of it in Fig. 27. In 
this view, it, should be pointed out, the bench, which is 
used for carrying the work piece, has been removed, 
but its position is indicated by the plate support of 
the two hand controls, which is bolted to the front of 
the bench. The hand wheel is used for raising and 








WOODWORKING MACHINE--MIDLAND SAW COMPANY 


fitted with a pick-up attachment which lifts each 
transverse bar out of one pair of holders on the con- 
veyor chain and drops it into another pair in advance 
of the pair it was previously in, lifting it in the process 
over the partition between one vat and another. 
The transporting gears are operated by a long shaft 
running down one'side of the apparatus which drives 
a worm gear on each of the steel standards connected 
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by a chain drive to the lift gear shaft. The standards 
carrying the lift gear are connected by the cross 
yirders on which the vats stand and braced by con- 
necting pieces on the top. The distance between the 
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ous samples of plating and polishing materials, 
lacquer, &c., completed the exhibits. 

In Fig. 30 we give an illustration of the Heenan- 
Highfield dynamometer which was exhibited by 











FIG. 29 AUTOMATIC ELECTRO-PLATING MACHINE—CANNING 


lift chaim wheel centres is adjustable, and all the 
hafts and idler pulleys have ball bearings. 

\long the length of the plating vat, just outside 
the track of the conveyor chain, there are two angle 
ections of brass at such a height that the cathode 
uspender bars slide on them, whilst they pass over 
the vat. These angles are connected with the plating 
dynamo and form the electrical connection through 
the suspender bar and suspending hooks to the 
athode. The top of the angle bar is broken up into 
small inclined planes with a step-down again at their 
finish, so that the suspender bar gets a jerk every time 
it drops over the end of one of these planes during its 
travel, and shakes the gas bubbles from the work 
being plated. 

The electrolytic solution is heated by 
elements and an alternative heating 
arranged for heating by steam coils. A combined 
agitating and filtration apparatus is connected with 
the tank, by means of which the solution is con 
tinually filtered free from suspended matter and kept 


electric 
system 15 


in movement. To ensure uniform agitation, a filter 
head is fitted at each end of the vat, both worked from 
the same pump. 

The drying oven at the extreme end of the appa- 
ratus is gas heated and dries the articles after they 
have passed through the cold and hot swilling vats 
which follow the plating. The apparatus is operated 
from a 6-volt, 250-ampére motor generator for the 
plating vat, a 6-volt, 150-ampére motor generator 
for the cleaning vat, which is of the electric cleanet 
type, and a 3 H.P. motor driving the pump for the 
agitation and filtration apparatus. The apparatus 
shown is 50ft. long by just over 4ft. wide. It is 
arranged for the whole operation to take roughly 
one hour, but this time can, of course, be altered. On 
the stand the firm also exhibited a range of dynamos, 
including a 6-volt, 1000-ampere machine for belt 


driving, a 2 H.P. motor polisher of their latest type, 
and various patterns ot polishing lathes for belt 
driving. Various types of grinding machinery included 


Heenan and Froude, Ltd., of Worcester. This 
machine is of the electrical type and has been devised 
for the dual purpose of “running in” 
engines and then testing them for brake horse-power. 


motor car 


decrease and another indicating lamp lights up ; 
but, if therejis any tendency for the bearings to seize, 
the speed of the motor is automatically reduced, and, 
in the event of the resistance becoming too great, it is 
stopped entirely before the shafting is damaged. 
After the engine has been run light by the motor for 
an appropriate length of time the petrol is turned on 
and it is set to work itself. This speeds up the motor, 
which consequently becomes a generator and pumps 
back current into the line. Incidentally, yet another 
indicator lights up. In the electrical circuit of the 
dynamometer there is an instrument which shows 
directly the horse-power delivered to or by the engine, 
and a rheostat is provided so that the speed*can be 
regulated until it is found that the engine is giving 
its rated horse-power at the proper speed. Apart 
from the convenience of the machine in carrying out 
the two operations of running in and testing almost 
entirely automatically, it has the advantage that ail 
the current generated during the testing period is 
available for driving the shop, instead of being wasted, 
as is the case with an absorption dynamometer. 


A new machine for the dynamic balancing of such 
pieces as crank shafts, armatures and so forth, was 
exhibited on the stand of W. and T. Avery, Ltd., 
Soho Foundry, Birmingham, and is illustrated in 
Fig. 31. 

In this machine the crank shaft, for instance, 1s 
mounted in appropriate bearings in a substantial 
trough-like casting made to resemble the crank case 
of the engine, and of such a weight that the con 
ditions of the test closely resemble those of norma! 
running. This trough is supported flexibly in a 














FIG. 31-—-DYNAMIC BALANCING MACHINE--AVERY 


It comprises an electric motor and a cradle for carry- 
ing the engine mounted on one bed-plate. The two 
units are coupled together by means of a flexible 
coupling and the electric motor is connected with 


the supply mains. When the engine is quite new it is, 











FIG. 3C--ELECTRIC DYNAMOMETER—HEENAN AND FROUDE 


a double-sided 18in. emery wheel grinder, a single- 
sided l4in. water tool grinder and a heavy pattern 
24in. dise grinder. A small ‘‘ Minik”’ plating. appa- 
ratus for plating small articles in bulk, a single com- 
partment lacquer spraying apparatus, resistance 
panels, switchgear, electrical apparatus, and numer- 


naturally, rather stiff, as the bearings have not settled 
down, and a considerable current may be taken by 
the motor in driving it. This current, by means of a 
relay system, illuminates a lamp to indicate the state 
of affairs. After a time the engine will probably 
become more free, the current consumption will 


heavy cast iron framing. The supports take the form 
of flexible steel blades arranged in pairs horizontally 
and vertically at each end, while the weight of the 
whole assembly is balanced by helical springs u 
tension. In line with the crank shaft at either end ot 
the trough there are two short shafts in separate 
These shafts are connected with the crank 


bearings. 
shaft by pin and dise couplings, and one of them is 
driven by an electric motor beneath the bed-plate 
There is a peculiar form of flexible coupling in the 
driving mechanism, which obviates any likelihood of 
vibrations being set up by lack of alignment. 

On the inner end of each of the two short shafts 
there is a disc mounted on a sleeve and on this dbs 
there is a weight, which can be moved radially b) 
means of a hand wheel at the end of the machine 
The sleeve is cut with a helical groove in which there 
works a pin on the spindle proper, so that the angular 
position of the weighted disc with regard to the 
spindle and crank shaft can be varied by moving a 
lever. 

In operation the machine is run up to the proj; et 
speed and it is observed if the trough vibrates. This 
observation is facilitated by means of dial indicators 
fixed to the main framing and bearing against the 
edge of the trough. Then, by a process of trial and 
error, the positions of the weights on the end discs is 
found which eliminates any vibration. The machine 
is stopped and the angular position of the balance 
weights is marked on the crank shaft, while then 
value in inch-ounces is read off a scale on the adjusting 
gear. It is then only a matter of taking off or adding 
weight to the crank shaft in the positions and to the 
amount indicated to get the shaft in proper balance. 

In commenting on the exhibits of the Brogke Too! 
Manufacturing Company already, we remarked that 
the electric motor of the drilling machine on the stand 
was out of order when we first called there ; but later 
it was running satisfactorily, and we put some of the 
company’s twist drills through some rather severe 
tests. For instance, an }in. drill went through 
2}in., full, of 38-ton steel in twenty-one seconds several 
times in quick sequence without showing any sign 
of distress, while a }jin. drill penetrated the same 
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steel at the rate of 12-48in. per minute. At this rate 
of feed the edge of the drill showed a slight dis- 
coloration, but it had not lost its keenness, although 
it was absorbing somewhere about 12 horse-power. 

Alfred Herbert, Ltd., of Coventry, had a stand 
near the steam power section, on which there was dis- 
played a great variety of tools, such as milling cutters, 
drills, die heads, chucks, &c., together with a new and 
handy form of portable cylinder re-boring tool. This 
device is intended for truing up worn motor car 
cylinders and appears to be very adaptable to the 
purpose. There were also examples of the company’s 
* Flextol,” which is a combination of an electric 
motor, & flexible shaft and a chuck for gripping any 
kind of rotary tool. Its most noteworthy feature is a 
slipping clutch, arranged inside the tool holder in 
such a manner that the pressure of feeding up the 
tool into the work engages the clutch, but if too much 
resistance is encountered the clutch slips and no 
damage is done. , 

Among the few items of foundry equipment at the 
exhibition there was the sand mixing machine illus- 
trated in Fig. 32. It is an American idea, but is 
being manufactured in this country by Pneulec, Ltd., 
of Mafeking-road, Smethwick, near Birmingham. 
Lt comprises an endless band running over two drums 
set in a frame which is arranged at an angle of about 





FIG. 32—-SAND MIXER -PNEULEC 


45 deg. to the horizontal. One of the drums is con- 
nected with an electric motor in the base and drives 
the belt at a speed of 900ft. a minute. On the surface 
of the belt there is riveted a great number of steel 
projections, which convert it into a sort of continuous 
comb, with small pockets between the projections. 
Over the top of the belt there is mounted a hopper 
the front end of which—that is to say, the end towards 
which the belt travels—is formed of a series of narrow 
spring steel fingers. The bottom ends of these fingers 
just clear the tops of the projections on the belt. 
The sand to be treated is shovelled on to the travelling 
belt and is shot out, under the spring fingers, on to the 
floor, but any rough material is prevented from passing 














exhibition, and a 33} k.V.A: single-phase radial type | good efficiencies at the lower loads, the actual figures 
air-cooled transformer installed in a kiosk built by | being 98-1 and 98-25 per cent. at full loads and half- 
the Yorkshire Switchgear and Engineering Company, | loads respectively. The primary winding is sand- 
Ltd., of Leeds. The core-type transformers are of the |wiched between the two parts of the secondary, 
Berry standard pattern with cores interleaved and | giving an impedance value of about 3 per cent. The 
split to provide a cooling duct, the framework being | secondary is wound on directly in layers under heavy 
of a patented box girder construction and stronger | tension, whilst the primary consists of a number of 
than the usual channel steel section. The concentric | separate former-wound coils, assembled on the job 
windings are mounted on bakelite cylinders which are | The main insulation between windings, and also that 
vacuum - dried and impregnated. The ends are! used on the iron, consists of the best quality micanite 
securely fixed by bakelite end blocks, the high- | gradually formed in position, whilst the insulation 
tension windings being provided with adjustable | between the layers consists of linen fabric impreg 
compression screws. Ample attention has been! nated in vacuum with the maker’s special Berrite 
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FIG. 33-—-3-PHASE TRANSFORMER BRITISH ELECTRIC TRANSFORMER COMPANY 


pail to the cooling, which is provided for by | insulating compound, which has been in successful 
ducts through both windings, and there is additional and continuous use for the last twenty-five years. 

horizontal duct in the low-tension windings. The Various interesting features can be recorded in 
tanks are composed of boiler plate with the usual connection with a range of alternating-current and 
external cooling tubes for the oil. The 100 k.V.A. direct-current motors which has recently been put 
three-phase transformer used for supplying power to upon the market by the British Thomson-Houston 


the exhibition was equipped with a special combination Company, Ltd., Rugby. At the present time these 
of high-tension switch and fuse gear designed so that, U type motors, as they are called, are manufactured 
as far as possible, it cannot be subjected to improper in sizes from } horse-power up to about 40 horse- : 


use. This apparatus is entirely ironclad and consists power for squirrel-cage machines, 15 horse-power for 
of a three-phase oil break switch connected in series slip-ring machines, and from } horse-power up to 
with three liquid-filled Empire fuses. The interlocks 35 horse-power for direct-current machines, which 
on the apparatus ensure that, preparatory to the can also be used as generators. In all cases the 
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FIG. 34—SQUIRREL-CAGE , MOTOR—B.T.H. FIG. 35—SLIP-RING MOTOR—B.T.H. 


and is held until the machine is stopped. In being 
projected through the air the sand is well aerated 
and mixed up, while it is delivered in a convenient 
pile two or three yards from the machine. There are 
two sizes, one capable of handling 500 Ib. of sand a 
minute, driven by a 14 horse-power, and the other 
for 800lb. a minute with a 3 horse-power motor. 
Incidentally the machine has been found very useful 
in some gardening operations, such as the preparation 
of soil for lawns and putting greens. 

The British Electric Transformer Company was 
showing a 1000 k.V.A. three-phase oil-cooled core-type 
transformer with a ratio of 10,500/3000 volts—see 
Fig. 33—a 100 k.V.A. three-phase oil-cooled core-type 
transformer with switchgear, supplying power to the 
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Swarm 36. 





replacement of the fuses, or should circumstances, machines comply in every respect with B.5.S8. No. 
necessitate the transformer being examined, thefollow- 168-1926, and they can be supplied with any of the 
ing cycle of operations is secured :—(1) The oil switch usual types of enclosure and suitable for fixing with 
is opened, thus breaking the high-tension circuit; the shaft either horizontal or vertical. A part 
(2) the entire oil switch is then lowered and insulating | sectional elevation of a type UM protected squirrel- 
barriers are interposed, thus covering all the live ends cage motor isgiven in Fig. 34, and apart sectional] eleva- 
of the cable, and the same operation permits the door | tion of a type UD slip-ring motor in Fig. 35. It will 
of the fuse cubicle to be opened and access gained to | be noted that the terminal box is mounted on top of 
the fuses, which are then entirely dead. Similar | the motor, thereby reducing the width. Features 
operations carried out in the reverse order provide for | common to all machines are the use of large diameter 
putting the transformer back on to the supply. shafts and end shields spigoted into the cast iron 

The small 334 k.V.A. air-cooled unit that was in the frame, so as to enable them to be held in position 
kiosk is of the original Berry radial pattern, rigidly and centrally. As the periphery of the end 
and it is specially designed for lighting purposes, for shield is machined, a close-fitting joint between the 
it has a very low open circuit loss with correspondingly end shield and the enclosing sheet steel covers is 
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ensured, and the enclosing covers are interchangeable 
without any alteration to the end shields. For pipe- 
ventilated machines the cast iron attachment for the 
air pipe is combined with a close-fitting sheet steel 
hand cover so that it can be turned to a convenient 
position for attaching the pipe. A roller bearing is 
fitted at the driving end, where the load is greatest, 
and a ball bearing at the other end, protection against 
the ingress of dirt and moisture being obtained by 
means of enclosing caps. These bearings require prac- 
tically no attention, fur it is only necessary to refill 
them with grease about once every twelve months, 
while an incidental advantage is that frictional losses 
at starting are greatly reduced Although manu- 
factured for horizontal operation, the motors can also 
be arranged for vertical operation, and there is 
some latitude with regard to choice of position in 
both cases. Depending on the actual load conditions 
a motor for horizontal operation can be used with th« 
shaft a certain number of degrees from the horizontal 
and, similarly, a motor for vertical operation can be 
used with the shaft a certain amount from the vertical. 
Moreover, in order to meet any requirement for 














FIG. 36-—SQUIRREL-CAGE ROTOR-—-B.T.H. 


operation at an angle between the horizontal and 
vertical the manufacturers can supply suitable bear- 
ings to enable the motor to be bolted in any position. 
In the case of motors for vertical operation the skirt 
base casting is separate from the end shield casting, 
so that machine makers can readily fit their own 
adaptor rings, or easily adapt the motors to pumps, 
&c. The stator or magnet frame is of cast iron, and 
particular care is taken to ensure simple but rigid 
attachment of the stampings or poles, as the case 
may be, and the construction adopted ensures that 
the air gap will be correctly maintained. 

Armatures and rotors are remarkably rigid, and 
are designed to operate with the lowest possible waste 
of power. The construction of the rotor for a squrrel- 
cage induction motor—see Fig. 36—is particularly 
interesting, there being no joints in the cage. Another 
important feature is that as only one metal is used, 
both for bars and end rings, the likelihood of fracture 
due to unequal expansion of dissimilar metals is 
avoided. After assembly of 
sheet iron laminations the core is ground on the 
periphery to ensure true running, and the aluminium 
bars and end ring cast in one piece by a patented 

















FIG. 37—BRUSH GEAR—B.T.H. 

centrifugal which ensures both absolute 
uniformity of texture and absence of blow-holes or 
air pockets. The rotor is claimed to be practically 
indestructible under service conditions. The slip-ring 
rotors have bar type windings, which are preferable 
on account of their simplicity, mechanical rigidity, 
and open spacing of the end connections, and are 
safest for high speeds. The brush gear—see Fig. 37-—— 
is readily accessible for adjusting or replacing the 
brushes. The brushes have a large section of low- 
resistance copper-carbon, and the brush box is fixed 
on an insulated stud of square section. The box is 
therefore readily held firmly in position. 

For direct-current motors the brush holders are 
made in two sizes, those for the smaller motors being 
die cast in brass, and those for the larger motors being 
constructed of sheet brass stampings. The pressure 
fingers are so designed that pressure on any brush is 
uniform throughout the life of the brush, and the 
pressure is readily adjusted without lifting the brush 
from the commutator or without the use of any tool. 
The brush stud is of mild steel and the portion to which 
the brush holders are fixed is of square section covered 
with moulded-on non-hygroscopic insulation. Thus, 
adjustment of the brush holder can be made in an 
axial direction and at the same time clamping firmly 


process 





the high-permeability | 


attached, metal to metal, to the brush yoke it is 
unnecessary for any insulating material to be inter- 
posed, and, consequently, the brush gear is free from 
the possibility of the brush stud working loose and 
rotating owing to shrinkage of the insulation. The 
carbon or graphitic carbon brushes conform to the 
dimensions given in B.S.8. No. 96, and have one pig- 
tail for the smaller sizes and two for the larger. 
pig-tails are attached to the same terminals on the 
brush holder as those for the machine leads, and the 
current in the brushes does not have to pass through 
any part of the brush holder. On the ajternating- 
current motors the brush holders are also of sheet 
brass stampings and are carried on square-section 
brush studs insulated in a manner similar to those 























FIG. 38--SQUIRREL-CAGE MOTOR —B.T.H. 


used on the direct-current motors. 
squirrel-cage motor is shown in Fig. 38. 

Among the minor electrical exhibits, Stanton, Ltd., 
of Dock-street, Newport, Mon., showed a rather novel 
form of switching plug. Each plug has two socket 
holes in its front.face, so that another plug can be 
plugged into it and any number of leads can be con- 
nected in parallel. The switch has a very good quick- 
break action. On the same stand there was an electric 
geyser of the total immersion type, which, it is claimed, 
cannot, nevertheless, produce a dangerous shock at 
the outlet, even if the earthing wire should corrode 
away. 

A new truck for use with false bottoms 
or stillages, which we hope to describe more fully in a 
later issue, was exhibited by Electricars, Ltd., of 
Landor-street, Birmingham. As is well known, with 
vehicles of this type, when the platform is in the 
lowered position the truck is driven under the stillage. 
Then the truck platform is elevated, thus lifting the 
| stillage and load from the ground, when the truck 
| may be set in motion in the ordinary way, the obvious 
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| FIG. 39--ELEVATING PLATFORM TRUCK—-ELECTRICARS 


advantage of the principle being that the time lost 
whilst the truck is being loaded is saved. There are 
many interesting features relating to the construc- 
tion of this truck, but the makers are not in a position 
to allow us to deal with them at the moment. For 
the present, it must suffice to say that the power is 
derived from a storage battery housed at the driver's 
end, and it is capable of providing sufficient power 
for an ordinary day’s working with a single charge. 
All the four wheels are steered by a tiller, there being 
two driving wheels. The dimensions of the platform 
are 6ft. by 3ft. 6in., and when lowered it stands 
| lft. 6in. from the ground. All the controls are of the 
| conventional electric truck type, and an extra pedal 
is fitted for operating the platform elevating gear. 
| An illustration of the truck is shown in Fig. 39. 

| A new design of cubicle-type switchgear for an 
11,000-volt supply was shown for the first time by 
| George Ellison, of Perry Bar, Birmingham. The 
unit consists of a short steel enclosure with a welded 
angle-iron ‘frame, containing bus-bars, isolating 
switches, an oil circuit breaker, current and potential 
transformers, &c:, and the necessary instruments, 
the special advantage claimed for the construction 
being that it has all the merits of compound-filled 
switchgear, combined with accessibility. All the 
bus-bars and interconnections are protected by in- 
sulating material, which can easily be removed and 
replaced. Ellison switchgear was also used in the 
Exhibition sub-station installed by the Birmingham 











Corporation Electricity Supply Department. 


in position is facilitated. As the brush stud is directly | 


The | to 325 lb. and temperatures of 750 deg. Fah. 








































































































Among the firms exhibiting boiler mountings there 
were Hunt and Mitton, 13, Oozells-street North, Bir- 
| mingham, with a wide variety of valves for high- 
| pressure, superheated steam, hydraulic valves, cocks 

made of Nickloy and regulus metal. Gummers, Ltd., 
|of Effingham Brass Works, Rotherham, also had a 
show of steam fittings which included their cast steel 
Venturi type of parallel slide valve for pressures up 
The 


metal, a 





| valves and seatings are of “ Farronic ”’ 
| nickel-copper alloy, which is said to stand the hard 
| service of high-temperature steam very well. 

The Godfrey Engineering Works, of Boundary- 
road, Wood Green, were demonstrating the oxygen 
| jet metal cutting machine with which our readers are 
| familiar, and had some samples of work done on a 
| modification of their template machine. One of these 
|} samples was a bogie side frame which would have 
| involved a costly template of the usual pattern ; but 
| it has been found possible to employ a very simple 
outline for the less complitated parts of the form and 
to follow it round by spring pressure, with a belt 
drive. It then only becomes necessary to have a 
built-up template for the sharper eurves. 

In referring to the exhibits of Blackstone and Co 
in our first notice we gave a brief description of a 
combined petrol engine and compressor, and, by 
inversion, put the working and compressing cylinders 
| in the wrong places. As an inspection of the illus 
tration will reveal, the engine is horizontal, while the 
| two-stage air compressor is set vertically above the 
crank shaft. 

Among the other exhibitors there 
Northern Spring Company, of Walsall-street, West 
Bromwich, which specialises in fine springs for gun 
makers. Such springs, by the way, are each made 
| individually by hand. Messrs. W. and J. Richardson, 
of Derby, had a fine show of belting and leather goods, 
and, incidentally, in conversation confirmed us in our 
contention that castor oil is one of the best dressings 
for belting. The Vono Company, of Dudley Port, 
Staffs., exhibited the semi-steel engineers’ vices, 
which we have described in connection with previous 
Fairs ; and the Security Automatic Press Guard Com- 
pany, of Vere-street, Birmingham, demonstrated in 
action an effective form of guard for protecting the 
fingers of press operatives. Price’s Patent Candle 
Company, Ltd., had a display of all kinds of lubricants. 
This firm, by the way, was one of the first to take up 
seriously the production of a special oil for lubricating 
gas engine cylinders, and as long ago as 1877 carried 
out some exhaustive experiments to that end, in con- 
junction with Messrs. Crossley Brothers, of Man 
chester. 

On the stand of Sanderson Brothers and Newbould, 
Ltd., Sheffield, there were samples of all kinds of saws 
for cutting metal, both hot and cold, with one circular 
saw at work cutting up yellow metal bars ; and close 
by J. B. Stone and Co., Ltd., of 135, Finsbury Pave 
ment, London, E.C. 2, were showing in operation the 
nibbling machine for cutting up sheet metal, which 
we have described in the past. A new model was 
shown, which is capable of cutting sheet steel up to 
fin. thick. A new material for making quiet-running 
gear wheels, named “ Fenlin,’’ was exhibited by Alfred 
Wiseman. Ltd., of Glover-street, Birmingham. 
‘“*Fenlin”’ is manufactured from paper, cotton, or 
linen, the material selected depending on the require- 
ments. This material is impregnated with phenol 
formaldehyde resins, cured and heated under pressure. 

The principal exhibits on the stand of Wm. Kenyon 
and Sons, Ltd., Dukinfield, near Manchester, were 
some examples of pipe covering with a material 
named “ Kisol.”’ This material has the merit that 
all that is necessary by way of preparation is to empty 
the bags into barrels containing about the same weight 
of water. When completely saturated and mixed 
to the consistency of mortar, the material is ready to 
be applied. Tests carried out by the N.P.L. show 
that Kisol has an efficiency of about 94 per cent. 
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Travelling Facilities in South-East 
London. 


On page 629 of Tur ENGINEER of December 10th last 
we reviewed the reports as to travelling facilities in North, 
North-East and East London of the London and Home 
Counties Traffic Advisory Committee. That review may 
now be supplemented by a corresponding report on the 
travelling facilities in South-East London. 

It is said that strong complaint was made of the 
Southern Company’s action in permanently closing nine 
stations in the inner area. A table given in the report 
shows that, with the exception of Old Kent road Station, 
the receipts had decreased considerably. In the case of 
that station the figures furnished by Mr. Cox as to receipts 
and cost of maintenance do not appear to have been such 
as to justify the company in deciding to deprive the public 
of the facilities of which a large number of people were, at 
the time, making substantial use. 

“It appears, however, that the company had 
compelled to come to the conclusion that, with the facilities 
offered by tramways and omnibuses at lower fares than 
those obtaining ppon the railways, there is little or no 
demand now for\ railway facilities in an area within a 
radius of, say, four miles from Charing Cross. Dealing 
with the closed stations outside this limit, the = 
hold the view that, in every case where a station has n 


been 





closed, another is available within easy walking distance,” 














268 


THE ENGINEER 


Marcu 11, 1927 








Complaints of overcrowding during the rush hours were 
general, particular reference being made to the conditions 
prevailing at London Bridge Station, especially during 
the evening rush hours. The company recognises that 
more seating capacity is necessary during rush hours, and 
assured the Committee that it was making every effort 
to cope with the situation. It admitted that it was not 
satisfied with the present position, and stated that the 
programme of services under electrified working will 
continue to be improved to the fullest possible extent. 

All the witnesses who appeared on bohalf of the seven 
local authorities stressed the need for the construction 
of a new tube or tubes in the area, but it was not clear 
from the evidence that they had any definite suggestions 
to offer as to where the tubes should be constructed, though 
the general consensus of opinion was that any new tube 
should follow a circular route from London Bridge, passing 
through Bermondsey, Deptford, Greenwich and Woolwich, 
and returning vi? Lewisham, Camberwell and Southwark 
to the Elephant and Castle. It was stated by the repre- 
sentative of the Underground Group of Railways that 
the only proposal for the construction of a new tube railway 
for the area which had been eonsidered by his Board was 
for an extension of the Baker-street and Waterloo Railway 
from the Elephant and Castle, going due south under the 
Walworth-road, through Camberwell, and thence vid 
Dulwich and the Crystal Palace to Penge and South 
Croydon. Although the project had been reviewed since 
the war, it had not been possible to give it serious con- 
sideration. The companies had not made any survey of 
South-East London for the purpose of preparing schemes, 
but the experience already obtained of building tube rail- 
ways in South London has shown that the ground is 
treacherous and that it is highly probable that tubes in 
that area would be more expensive to construct than in 
North London. 

A representative of the Kearney Society stated that 
a tube on the Kearney principle between the Mansion 
House and Lee Green would cost £4,000,000, or £615,000 
per mile, as compared with a cost of from £800,000 to 
£1,000,000 per mile in the case of ordinary tubes. It was 
admitted that no practical experience had yet been gained 
of the Kearney system, but it was understood that the 
construction of such a tube connecting North and South 
Shields is in contemplation. 

The representative of the Metropolitan Railway Com- 
pany stated that travelling facilities between South-East 
London and the City, and places north of the Thames, 
would be considerably improved if the East London Rail- 
way, which now terminates at New Cross and New Cross 
Gate, were connected with the Southern Railway system 
so as to permit of through running between the Southern, 
East London and Metropolitan Railways. The repre- 
sentative of the Southern Railway stated that his company 
had given consideration to this suggestion, but, after an 
examiration of the volume of passenger traffic which passed 
from the Southern Railway to the East London Railway, 
had come to the conclusion that there was no public 
demand for such facility. He admitted, however, that 
the number of passengers now using this route under con- 
ditiors which involve a change from one train to another 
at New Cross and New Cross Gate could not be taken as 
a criterion of the traffic which would pass if through services 
were provided. 

As regards the nine stations closed by the Southern 
Railway Company, the Committee agrees that the falling 
off of traffic receipts was sufficiently serious at eight of 
them to warrant the company coming to the conclusion 
that the bulk of the traffic had definitely left the railways 
and preferred to use other means of transit, but in the case 
of Old Kent-road the figures submitted by the railway 
company do not afford such justification. Traffic in 1916, 
the last year in which the station was open, was still con- 
siderable, and, in the circumstances, the railway company 
might reasonably have been expected to reopen it after 
the war. The station has now been demolished, and it 
is understood that its reconstruction would cost approxi- 
mately £22,000. Although existing facilities are inade- 
quate the position has been greatly ameliorated by the 
action of the Southern Railway in electrifying its suburban 
lines. The Committee is of opinion that when the elec- 
trification programme is complete, and more experience 
has been gained of its working, still better services will be 
provided. The Committee says it has been much impressed 
by the evidence given on behalf of the Southern Railway 
Company in regard to the electrification of its suburban 
lines, and the proposed works of improvement and exten- 
sion shortly to be undertaken, and is satisfied that the 
company is making a notable effort to provide all the 
facilities which are reasonably necessary for the travelling 
public whom they have undertaken to serve. In carrying 
out its programme of electrification the company has 
certainly shown initiative and a regard for the public 
convemence. 

The Southern Railway Company stated that :—‘‘ For 
the future it is the intention of the company to provide 
for their area all facilities which are reasonably necessary 
for the travelling public. They have regarded that as 
their duty in the past and have endeavoured, with what 
success you will judge, to carry it out. They equally 
regard it as their duty for the future and so far as it is 
possible for any company to provide all facilities of travel 
reasonably necessary, it is the intention of the Southern 
tailway Company to make that provision.” 

The Committee accepts that statement and recommends 
that, apart from a consideration of the practicability of 
extending the Baker-street and Waterloo Railway some- 
what beyond the Elephant and Castle, in order to reduce 
the present street congestion at this point, further examina- 
tion of proposals for the construction of additional under- 
ground railways in this sector should be deferred until 
the Southern Railway Company has been afforded a 
reasonable opportunity of completing its programme 
of electrification and other improvements now in hand 
or shortly to be commenced. The London Electric Rail- 
way Company, in conjunction with the Southern Railway 
Company, should be invited to consider the practicability 
of extending the Baker-street and Waterloo Railway in a 
south-easterly direction from the Elephant and Castle. 
Should this be found practicable, appreciable relief would 
be afforded to what is now probably the most congested 
neighbourhood in the sector. 

The Committee recommends that the Southern Railway 





to the suggestion that the East London Railway should 
be linked up with the Southern Railway so as to enable 
through trains to be run between the Metropolitan and 
Southern Railways vid the East London Railway. 

In its report on the travelling facilities to and from East 
London the Committee recommends the provision of a 
** fly-over "’ or “ fly-under *’ junction between Whitechapel 
Junction and Aldgate on the City Lines Joint Railway, so 
that trains on the East London Railway might be provided 
with tracks separate from those used by the Metropolitan 
District Railway for the services to and from West Ham, 
East Ham and Barking. The Committee understands 
that without reducing the number of trains now serving 
East London, it is practicable for the existing train services 
on the East London Railway to be projected on to the 
Southern Railway, if physical connections be provided at 
New Cross. The provision of the suggested junction is 
therefore essential if full use is to be made of the proposed 
through facilities between the Metropolitan and the 
Southern Railways, and, having regard to the great improve - 
ment in travelling facilities which could be afforded by 
such a junction, not only to the South-East area but also 
on the congested routes in East London, it is recommended 
that the comparies concerned be again urged to take this 
matter into their serious consideration immediately. 

The previous reports expressed the opinion that some 
scheme for bringing all forms of public passenger transport 
under unified control appeared to offer the only satisfactory 
and lasting solution of the whole problem of passenger 
transport in London. The evidence adduced at the present 
inquiry still further emphasises the necessity for such 
unification. It is hoped that it may be possible to furnish 
a report thereon at an early date. 








Storage Battery Locomotives. 


AT a meeting of the Manchester Geological and Mining 
Society held on March 8th, Mr. A. W. Browne read a paper 
on “Storage Battery Locomotives in Mine Service,”’ in 
which the application of these locomotives in coal mines 
was considered in a general way. The use of storage battery 
vehicles in English coal mines, the author remarked, had 
made very little headway, but in America their employ- 
ment had steadily increased. Whilst it was true that 
the conditions in the majority of the American mines were 
conducive to the use of battery locomotives, there were 
mines in this country in which these locomotives were 
gving complete satisfaction. In the early days mistakes 
were made, but the problems involved were now much 
better understood. If the best results were to be obtained 
from a locomotive, it was necessary to alter the conditions 
usually found underground, and to provide a heavy and 
well laid track. The curves should be of ample radius, 
and as far as possible the extra heavy gradients should be 
levelled out. Irrespective of whether locomotives Were 
used or not, such alterations would make mine working 
more efficient. The light section tracks and narrow radius, 
curves usually found underground were responsible for 
delays and accidents on account of the frequency with 
which sets became derailed. The capital cost involved 
in making the alterations was very quickly repaid by the 
reduced cost of maintenance, and the time saved by the 
elimination of stoppages. The Markham competition was 
carried out on an experimental track constructed so as to 
be a compromise between the desired conditions and the 
average working conditions underground, and the results 
of the competition showed that it was possible to design 
a locomotive that would operate satisfactorily under the 
admittedly difficult conditions laid down in the specifica- 
tion. 

Although there were not many locomotives operating 
in British mines at the present time, colliery engineers 
were giving the matter serious consideration. At a 
Northumberland colliery a locomotive was used for taking 
the men rapidly to and from their work, and to dispense 
with a long and fatiguing walk. In that case a special 
road had been driven, and it was used solely for the locomo- 
tive and its train of coaches. The track was strongly 
constructed, and consisted of flat-bottomed fish-plated 
rails of 28 lb. per yard section with sleepers every 2ft. 
The road was undulating, the heaviest gradient being 1 in 
24. With its battery the locomotive weighed 7+ tons, 
and it was fitted with two 15 horse-power motors. The 
total weight of a complete train including the men, but 
excluding the locomotive, was about 28 tons. The train 
would accommodate 300 men in twenty-five vehicles, 
each holding 12 men, the coaches being arranged like jaunt- 
ing cars, the men sitting back to back, so that free access 
and exit to and from every seat could always be obtained. 
The average speed of the train was approximately eight 
miles per hour. Approximately 1000 men and boys were 
taken in and brought out again each day, and the time 
saved was about 40 minutes per person per day, or a total 
of 660 man hours per day. The locomotive worked 24 
hours per day, and had been working for two years without 
missing a journey when the strike started. There were 
two batteries of the Exide ironclad locomotive type, each 
consisting of 48 cells of 387 ampére-hour capacity, the 
battery being arranged in two separate compartments 
containing 24 cells. The total cost of running the engine 
over a period of 22} months was £3 per day, or 0-006d. 
per person per mile. The cost included 10 per cent. interest 
and depreciation on the locomotive and charging set, 33} 
per cent. interest, and depreciation for batteries, drivers’ 
wages, locomotive and battery renewals, alternating- 
current at a Id. per unit, stores, distilled water, and elec 
tricians’ attendance to batteries. 

Very shortly two coal-hauling locomotivés would be 
operating in two Scottish pits. In one case the engine 
would have to haul about 150 tons of coal in seven hours, 
a distance of about 1920 yards. The track gauge would 
be 21}in., and the gradients were all in favour of the loaded 
tubs, the heaviest gradient being a short distance gradient 
of 1 in 17. It was probable that the locomotive would 
also be used to ride men into the mine. In the other case, 
the locomotive would have to bring out 350 tons of coal 
in seven hours, the length of the road being one mile with 
a gradient of 1} per cent. in favour of the load. The 
weight of the locomotive with the battery would be 8 tons 





Company should immediately give further consideration 





and the average speed of operation approximately eight 





miles per hour. The colliery engineers were engaged upon 
the task of putting down 45 Ib. rails, and were making 
provision for 25ft. radius curves. It was intended to 
use the locomotive for taking men inbye, as well as for 
coal haulage. By way of experiment a few years ago two 
storage battery locomotives were purchased for gathering 
ironstone in a mine in which that work was originally 
done by ponies. The locomotives were hauling tubs weigh- 
ing 4} tons from the face and taking back empty tubs. 
Each locomotive dealt with about 150 tons per shift, and 
did an average run of about 16 miles. The result of the 
experiment was that the company now had 14 locomotives. 

In lead mines battery locomotives had proved their 
value. In one case small locomotives were hauling tubs 
from the face to the pit bottom, the haulage road being 
over 1} miles long. Two locomotives easily performed the 
work that was originally performed by six ponies. During 
the past three years the storage battery locomotive had 
rapidly been gaining favour in practically every mining 
district in America, for even under the most severe con- 
ditions it had proved its advantages and reliability. At the 
present time there were some 4000 battery locomotive~ 
operating in the mines, and it was estimated that about 
95 per cent. of the locomotives were used in gathering 
work. 
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** Raryrawy Atlas of the British Isles.’ Published by 
the Royal Meteorological Society, 49, Cromwell-road, 
South Kensington, London, 8.W.7. Price 15s. net. 
This book, which has been prepared under the direction of 
a Committee of the Society, contains, first of all, a map of 
the British Isles printed in different tints to show contour 
lines of from 250ft. to 3000ft. Then follow an explana 
tory introduction by Dr. Hugh R. Mill, LL.D., ard a series 
of seventy-one maps showing by different colours and 
tints the distribution of rainfall in Great Britain and Ire 
land. The first three maps, which measure just over Shin 
wide by 10in. deep, show respectively (a) Average rainfall 
based on observations extending over the thirty-five years 
1881-1915, the tints ranging, in eight stages, from zero 
up to 200in.; (6) the wettest year in the records of the 
Society, which include and are developments of the 
observations begun by G. J. Symons in 1857-1872; and 
(c) the driest year, 1887, the two latter having the same 
tints as (a). Then follows a series of fifty-six maps —one 
for each year from 1868 up to and including 1923—show- 
ing by means of different tints the annual rainfall given in 
terms of percentage of the average of 1881-1915. Finally, 
there is a series of 8}in. by 10in. maps showing the dis 
tribution of average rainfall for each month of the year. 
The annual average map, upon which the whole scheme of 
the atlas is founded, was prepared by the British Rainfall 
Organisation under Dr. Mill’s guidance. The other large- 
size maps were prepared by the same organisation under 
the direction of Dr. Mill and the late Mr. Carle Salter. The 
smalier maps were prepared by Dr. John Glasspoole. The 
whole velume represents a vast amount of labour and should 
prove of value not only to the meteorological student, 
but to those concerned in water supplies. Dr. Mill's 
introduction is, as might be imagired by all who have 
studied his publicatiors in the past, of very considerable 
interest. 


““Setu’s Directory of Telegraphic Addresses.’ Pub- 
lished by Business Dictionaries, Ltd., 8 and 9, Johnson’s- 
court, Fleet-street, London, E.C.4. Price, with mid- 
summer supplementary edition, 45s.—-This most useful 
work of reference appears in its forty-second annual 
edition in a new form. Its publishers explain that in its 
immediate precursor the volume had reached unwieldy 
proportions. It was Sin. thick and difficult fo handle. 
By employing a wider page and using smaller type, that 
thickness has now beeing reduced to just over 3in. That, 
however, is not the only innovation. In this issue a new 
system of reference, designed to facilitate the finding of the 
telegraphic address of any firm or person in the book, or 
vice versd, the firm or person owning any known telegraphic 
address is employed. Each name has been given @ code 
number, so that in the text of a telegram or cable it may 
be referred to by number, and the indexing system enables 
the user readily to find the number of any firm or the firm 
represented by any known number. The classified trade 
list, which now comprises 130,000 names, has also been 
re-arranged and extended. 


‘Tue Blue Book, 1927,”’ the Directory and Handbook 
of the Electrical Engineering and Allied Trades. Pub- 
| lished by Ernest Benn, Ltd., Bouverie House, Fleet-street, 
London, E.C. 4. Price 25s. net..-The “ Blue Book”’ is 
too well known by now—this year marks its forty-fifth 
edition—to require any further introduction from us 
than to announce that it has made its customary appear- 
ance and in its customary form. As far as we have tested 
it, the volume has evidently been brought well up to date, 
and the section devoted to etricity supply has been 
revised to bring it into accord with the alterations to the 
law relating to that subject which were made in 1926, 


“THe Practical Electrician's Pocket Book for 1927.” 
Published by S. Rentell and Co., Ltd., 36, Maiden-lane, 
Strand, London, W.C.2. Price 2s. 6d.—In this, the 
twenty-ninth, issue, we notice several additions and altera- 
tions. For instance, there are new sections on testing, 
earthing, and the jointing of lead-covered cables. Then, 
too, the sections on illuminations and lamps, wireless 
telephony and gas, oil and petrol engines have been revised 
and brought up to date. Additional matter concerning 
units, electrical instruments and meters, three-phase 
power, and distributing systems has also been incor- 
porated in the present volume. The section dealing with 
central stations has also been enlarged, the result of the 
various additions and alterations being to increase the 
number of pages in the book by seventeen. 
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Railway Matters. 


\ sEkIES of questions and supplementary questions 
was put to the Parliamentary Secretary to the Board of 
Trade on March 2nd, as to the Victorian Government 
rejecting the tender of John Fowler and Co., Ltd., of Leeds, 
for four tank locomotives at £8800 each, in favour of one 
from a local firm at £10,680 each. Sir Burton Chadwick 
replied that the matter was one entirely for the Govern- 
ment of Victoria. 

\ VERY generous letter appeared in The Times of March 
Ist A resident at Potters Bar referred to a complaint 
he had made about two months ago as to the consistent 
late arrival of his morning train, and said that since that 
letter dead appeared the train, in spite of considerable 
fog, had rarely been late. He added that, judged from 
conversations overheard in the train, there had been a 
marked improvement in all other up trains 


In reply to a question on February 21st, the Minister of 
fransport told Mr. William Thorne that the London, 
Midland and Scottish Company experienced great diffi- 
culty last year in obtaining material for the automatic 
signalling between Campbell-road Junction and Barking, 
on the Tilbury section. The work was being pressed for 
ward, and it was hoped that the new signalling arrange- 
ments would be brought into use by the end of June. 


A COMMUNICATION recently issued by the Southern 
Railway gives some fuller particulars of the further elec- 
trification outlined in this column of our issue of August 
13th last. The work covers 232 track miles, exclusive of 
sidings, and is estimated to cost £3,750,000. The interesting 
information is added that although the scheme is not likely 
to be completed before the end of 1928, a special effort is 
being made to complete the London Bridge Tattenham 
Corner portion in order to make it available by Derby Day 
of 1928, 

THe Irish railway companies are able to make better 
returns of the business done last year than are the British 
companies. The Great Southern Railways Company, for 
instance, suffered a reduction of only £82,554 in its receipts, 
but as it saved £149,807 in its expenditure there was an 
increase of £67,253 in the net receipts. The Great Northern 
probably felt the industrial depression in this country 
more, as its expenditure was reduced by only £137,137, 
in response to a fall of £177,165 in receipts, and so the net 
receipts were down by £40,028, 

In the City Notes column of The Times of last Monday 
week the compensation money paid to the railway com- 
panies under the Railways Act, 1921, was referred to as 

specifically allotted to assist dividends during the transi 
tional period.”’ That hardly is so, as the Act states 
Sec. 11 (4)}-—that it may be applied “as a reserve fund for 
meeting contingencies, or for repairing, improving or 
maintaining any of the property of the company or for 
payment of interest or dividend or for any other purpose 
for which the earnings of the company may be properly 
applied.” 

He suggestion was made to the Minister of Transport 
on March Ist by Sir Basil Peto that there should be a 
Royal Commission or a Departmental Committee “to 
carry out an exhaustive inquiry and make recommenda- 
tions for the reorganisation of the railway industry.” 
Colonel Ashley, however, replied that an extensive re- 
organisation of the railways had resulted from the Act 
of 1921. Important changes of that kind could not 
vield their full results at once, and he did not consider 
that any such inquiry as was suggested would serve a 
useful purpose 

From the evidence given at the inquiry held by Lieut.- 
Colonel Mount into the collision of the 27th ult. at Peni- 
stone, mentioned in our last issue, it would appear that 
the signalman set the points for the light engine to set 
back off the up line and showed a white light. When the 
up express was block signalled, the man looked for the 
engine, and, not seeing it, assumed that it had moved, so 
closed the points and lowered the signals for the express. 
As the driver of the light engine was, owing to his injuries, 
unable to give his evidence, the reason why the engine 
did not move has not yet been revealed 


Tue certificate of Mr. H. N. Gresley, of the London and 
North-Eastern Railway Company, required under the 
Regulation of Railways Act, 1868, to be attached to the 
company’s report, has been varied in that for 1926, inas 
much as, besides saying that the plant, engines, tenders, 
carriages, wagons, machinery and tools have been main- 
tained in good working order and repair, it is added that 
‘it has not been possible to carry out the normal renewals 
of rolling stock.”’ The auditors’ certificate also is amended 
to an extent that deserves mention. It remarks that ** the 
amounts provided out of revenue in abstract B for renewals 
of rolling stock are calculated on a reduced scale, as com- 
pared with normal requirements. Subject to the adequacy 
of these provisions and to the availability of the £1,550,000 
appropriated from contingency and general reserve funds,” 
&e. &e, 

THE capital expenditure on new works of the London 
and North-Eastern Railway last year, despite the adverse 
business conditions, amounted to the considerable sum of 
£449,470, as against £504,877 in 1925. But in contrast 
with an expenditure, on capital account, of £53,785 
for rolling stock in 1925, there is shown for 1926 a total of 
£984,063. Included in the latter are :—** Improvements 
in coaching stock, 1924 and 1925,’ £457,363, and ** Im. 
provements in wagon stock, 1924 and 1925,’ £501,454. 
This is the first occasion on which such entries have 
appeared in the London and North-Eastern accounts, but 
for some years they have been a feature in the London, 
Midland and Scottish, and were found in the Midland 
account when that company had a separate entity. That 
the sums are for two earlier years than 1926 suggests that 
the London, Midland and Scottish example has been copied, 
and that the figures a year hence-will include some for 
improvements in 1926. On broad principles the charging 
of improvements to capital is objectionable, as it increases 
the capital account. 
** betterments *’ and made a revenue charge. But, strictly, 
since they add to the value of the vehicle, they may be 
regarded as legitimate capital expenditure, 


In America they are described as | 
| measured by dial gauges, reading to 0-000lin. 


Notes and Memoranda. 


A GERMAN firm is using a system of vacuum cups, in 
the place of slings, for handling non-magnetic plates with 
an overhead crane. A vacuum of 0-1 to 0-5 atmosphere 
is employed and is provided by a 5 horse-power rotary 
pump. 

ACCORDING to Messrs. 8. P. Kinney and E. W. Guernsey, 
two American chemical engineers, if one-tenth of the gas 
generated by a 300-ton blast-furnace be withdrawn a 


little above the bosh, it is estimated that the daily recovery | 


of crude cyanide would be 1040 db. ° 


Ir is reported that bricks made of calcium phosphate 
have demonstrated excellent heat-resisting qualities and 
have proved to be economical, and that raw Tunisian 
phosphate has been shipped to the Netherlands for the 
purpose of making pressed fire-bricks. 


Tae Natal sugar industry has the credit of being a world 
pioneer in the production of alcohol as a motor spirit and 
from 1914 has continually increased its output. In spite 
of the keenest competition from the petrol combines, the 
industry has become firmly established and pump-filling 
stations for this fuel will soon be a common feature through- 
out the Union. 


Ir is reported from Leningrad, that after five years’ | 


laboratory work, Professor A. 1. Yoffe has discovered an 
electrical insulating material, one millimetre thickness of 


which can withstand a tension of 100,000 volts. The | 


production on a commercial scale of this new material has, 
it is stated, now been begun at the Sevkabel Works 
Northern Cable Works 


THE removal of the last traces of oil from steam -engine 
condenser water that has been subjected to gravity settling 


treatment can be done by filtration through a layer of | 


freshly precipitated aluminium hydroxide. In this 
method, which is the recent invention of Professor 
Dijkshoorn, a Dutch engineer, the removal of the last 
traces of oil is said to be particularly effective 


THE development of a new form of refrigeration, whieh 
its sponsors predict will revolutionise methods in long- 
distance transportation of foodstuffs, was recently 
announced by the New York section of the American 


Chemical Society. It is stated that Americans have | 


succeeded in making solid carbon dioxide into a practical 
portable refrigerant more economical in use than water 
ice. 

A SHORT article in the Engineering News-Record explains 
that it was necessary to rush the job of building the earth- 
fill dam across the Feather River, California, at Philbrook. 
For this reason mechanical appliances were used to the 
utmost, and the equipment cost as much as $1000 per 
man employed. A crew of 125 men placed a maximum of 
3000 cubic yards a day and averaged about 2500 cubic 
yards. 

THE aggregate production of coal in British Columbia 
in 1926, according to the latest figures available, was 
2,339,636 long tons, compared with 2,437,732 long tons in 
1925, a decrease from the latter year of 96,096 tons. The 
figures show that the Vancouver Island district was re- 


sponsible for the decrease, the output of the various Island | 


collieries aggregating 1,294,542 long tons, compared with 
the 1925 output of 1,410,254 tons. 


THe completion of Toronto's original harbour project 
will require an expenditure during the next three years 
of $3,290,000 and interest, stated Mr. E. L. Cousins, 
harbour board engineer, at an inquiry concerning Harbour 
Board affairs. In addition to this estimate, Mr. Cousins 
advised that it would be necessary to set aside $1,000,000 
to provide for port improvements, including freight sheds, 
coal and lumber terminals and a grain elevator. 


An official report on the development of the Salmon 
River, Idaho, shows that eventually nearly 2000ft. of fall 
in the river may be utilised at nineteen power sites with 
a possible development of 84,000 horse-power for 90 per 
cent. of the time, or 114,000 horse-power for 50 per cent. 
of the time. With regulation at certain storage sites which 
are described in the report, 119,000 horse-power could be 
developed for 90 per cent. of the time, or 175,000 horse- 
power for 50 per cent. of the time. 


Accorpine to the Chemical Trade Journal, the most 
effective method of dealing with carbon bisulphide fires 
is by the use of water allowed to flow quietly into the burn- 
ing material from a low-pressure hose stream, or admitted 
to the liquid at moderately low-pressure through a per- 
forated pipe below the surface. The important thing is 
to supply the water, which is lighter than carbon bisulphide 


and does not mix with it, so that no splashing occurs. The | 


water collects on the surface and extinguishes by a blanket - 
ing rather than a cooling action, although the cooling 
action is probably sufficient to lower the temperature 
below the boiling point. 


In connection with experiments on skew arches, which 
are being carried out by Professor G. E. Beggs, at Princeton, 
for the American Society of Civil Engineers, ar interesting 
test arrangement is employed. The arches are formed of 


hard vuleanised rubber, and their strain relations are | 
being studied by an application of the method of virtual | 


displacement. The models tested have an actual span of 
20in., with a rise of 8in. and skews of 30 deg., 45 deg. and 
60 deg. are represented. The test arch is set upon two 
bed plates or abutment plates that are mounted on a very 
heavy and rigid structural steel supporting frame. One 
abutment plate is fixed to this frame, while the other is 


supported by six adjustable rods, which are arranged to | 


apply the six reaction components required for equilibrium, 
each of thes® rods having two short flexible sections of 
Ain. diameter to enable it to act as a frictionless rocker 
support. In each of these rockers is a turnbuckle adjust- 
ment, so that by suitable manipulation of the turnbuckles 
it is possible to shift the abutment sideways towards or 
away from the other abutment or vertically up or down or 
to rotate it in any one of the three moment planes. The 


| motion of the abutment with reference to the fixed abut- 


ment, and also the movement of the top of the arch, is 
In a few 
“runs complete sets of influence values for the arch 
reactions can, it is claimed, be obtained. 



































































































































Miscellanea. 


It is announced that what seems to be a valuable seam 
of tin has been discovered at Largs, in Ayrshire. 


Ir is reported that a large proportion of railway metals 
supplied by a Belgian firm to South Africa has been 
rejected on account of cracks and flaws in the crown and 
flange. Out of 12,640 rails so far inspected, as many as 
3355 rails have been condemned. 


Tue New Zealand Government invites tenders from 
British manufaeturers for six electric locomotives, large 
quantities of locomotive workshop machinery, and material 
for the electrification of the railway tunnel between the 
Port of Lyttelton and Christchurch. 


J 

| 

AN attempt to revive the lead mining industry in Wales 

| is being made by the Eagle Lead Company, Ltd., which 
has acquired a group of properties in Carnarvon, named 
respectively Pandora, Llanwrst, Corlan, and Hafna. They 
cover a combined area of 1000 acres. 

' 

| 


AT a meeting of the Smokeless Fuel Sub-committee 
next week, a report will be submitted showing the result 
of the three months’ continuous working of the smokeless 

fuel plant at Dalmarnock gasworks. It is understood that 
the results are much better than was anticipated. 


Tue European Steel Cartel at a meeting on March 4th 
decided to cancel, for the second quarter, the reduction 
of output which, for the first quarter, was fixed at 1} 
million tons. Consequently, in the second quarter, the 
| Cartel’s production will again reach the limit originally 
agreed upon. 


Tue Southend Corporation has decided to ask for a 
special order to erect a £649,000 electricity power station, 
with a 25,000-kilowatt capacity, on Canvey Island. The 
station will supply not only the borough, but all the 
villages in the Rochford Hundred, with the exception of 
Shoeburyness. 


Tue radium valued at £1500 which recently disappeared 
from the operating theatre at Charing Cross Hospital, 
London, was found in a rubbish heap at Harrow, and 
before getting there it is said to have passed through 
the destructor fires at the hospital. It was recovered 
from a heap of clinkers by the use of a detector and is said 
to be none the worse for its unusual treatment. 


Tue pig iron imported into the United States during 
1925 increased 111 per cent. in quantity and 113 per cent. 
in total value, as compared with 1924. In both years 
India was the chief source of the imported pig iron. In 
1925 the imports from India increased 158 per cent., those 
from Germany 568 per cent., those from the United King 
dom 69 per cent., and those from the Netherlands 130 per 
cent. 

DvuRtnc the latter part of last year the Irish Free State 
Government approved a grant of £2,000,000 for road work, 
and the latest call on this is for a trunk road between 
Wexford and Enniscorthy, a distance of nearly 12 miles, 
at an approximate cost of £40,000. The Wexford road is 
to be a concrete strip only 12ft. wide, with haunches of a 
cheaper and less permanent material to be used only by 
vehicles when passing. 

THE quantity of coal railed from collieries in the Union 
of South Africa during November, 1926, viz., 1,212,310 
tons, constituted a record for any one month and repre- 
sented an increase of 90,979 tons over the quantity railed 
in November, 1925. The previous record tonnage was 
1,170,606 in September, 1926. These large quantities were 
due to increased demand from abroad consequent upon 
inability to obtain British coal owing to the miners’ strike. 


NEGOTIATIONS are proceeding with a view to the intro- 
duction of paint-spraying machines into the Clyde ship- 
yards. Shipbuilding .employers have offered to allow 
painters to work with such machines on piecework rates 
and without guarantee that only painters would hx 
employed on such work. The time rate which is claimed 
by shipyard painters is Is. 34d. per hour. The Painters’ 
Society is arranging to ballot on the employers’ proposals 





ACCORDING to a continental source of information, the 
tentative negotiations that have been carried out between 
the Spanish and Italian Governments for regulation of the 
selling price of mercury, of which the two countries contro! 
80 per cent. of the world’s output, do not look like resulting 
in any agreement. The Spanish Almaden interests are 
believed to be willing to come to some arrangement, but 
the North Italian mines do not look with favour on the 
scheme. 

THE programme of automatic telephone conversion 
which is being carried out this year by the Post Office 
provides for installations in twelve towns outside London, 
making, with the thirty-five already equipped, forty- 
seven in all ; and for four installationsin London. Holborn 
and Bishopsgate will be the first London exchanges to be 
converted to the new system, and later in the year Sloane 
and Western will follow. In some towns the work hes 
already started. 


Ir is reported from Moscow that the Glavelektro has 
laid a report before the Gosplan—State Planning Com 
mission—on a scheme for the electrification of the Donetz 
basin. The Glavelektro is in favour of the construction 
| of small stations of 12,000 to 20,000 kilowatts apart from 
the large stations of 80,000 to 100,000 kilowatts. Investi 
gations are to be made this year in three districts in order 

to determine the site of a regional power station of 100,000 
kilowatts, so that a definite start can be made during the 
next financial year with the building of the station. The 
independent construction of power stations, working with 
| gas, by the metal works is approved and it is reckone« 
that during the next five years it will be necessary,to orde: 
thirteen gas-driven generators with a capacity of 3500 
kilowatts for the works belonging to the Southern Sicel 
Trust (Yugostal). By the year 1930-1931 the Donetz 
basin will have, according to the plan, regional and sub 
sidiary power stations with a total capacity of 240,000 
to 300,000 kilowatts, not counting independent installa- 
| tions at various works. The Glavelektro insists on the 
necessity of using for the purpose of power production not 
only coal dust and coal of inferior quality, but also other 
waste matter, steam used in certain processes and gases 
from coke ovens and blast-furnaces, 
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AGENTS ABROAD FOR THE SALE OF 


The Engineer 


BUENOS AIRES.—-Mrrone.t.’s Book Srore, 576, Cangallo. 
CHINA.—Ket.y anp Watsu, Limited, Shanghai and Hong 
Kong. 
Camo Express Acency, near Shepheard’s Hotel, 
Cairo, 
! RANCE,—Boyveavu anp CHEvVILLeT, Rue de la Banque, Paris. 
CHAPELOT AND Crr., 136, Bid. St. Germain, Paris. 
GERMANY.—Frirz Reurvs, Blumenthalstrasse, 10, Cologne. 
BELGIUM.—-W. H. Surru anp Son, 78/80, Rue du Marché-aux- 
Herbes, Bruxelles, and 44, Rue Joseph II., Ostend. 

INDIA.— A, I. Compriper anp Co., Bombay ; THACKER AND 
Co., Limited, Bombay ; Tuacker, Spink anp Co., 
Caleutta. 


HGYPT. 


ITALY.—Maetstont anv Sraini, 307, Corso, Rome; FRATELLI 
Treves, Corso Umbarto 1, 174, Rome; FRatTenui 
Booca, Rome; Utrico Horr, Milan. 

JAPAN.— Marvuzen Co., Tokyo and Yokohama. 


\FRICA.-Wm. Dawson ano Sons, Limited, 7, Sea-street 
(Box 49), Capetown. 

Cc. Jura anp Co., Johannesburg, East London, and 
Grahamstown. 

AUSTRALIA.—Gorpon anv Goren, Limited, 
Sydney, Brisbane, and Perth, &e. 

MELVILLE AND MULLEN, Melbourne, 
ATKINSON AND (C'o., Gresham-street, Adelaide. 

CANADA. Dawson, Wa., anp Sons, Limited, 87, Queen 
atreet East, Toronto. 

(ioRDON AND Gorcn, Limited, 132, Bay-street, Toronto. 
Mon treat News Co., 386-388, St. Jamos-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON, 

}AMAICA,-—Epvucationat Suprriy Co., Kingston, 

NEW ZEALAND.-—-Gorpow anv Goren, Limited, Wellington 
and Christchurch; Upron anp (Co., Auckland; J 
W11tson Craic ann Co., Napier. 

STRAITS SETTLEMENTS. Keity ano Watsn, 
Singapore. 

UNITED STATES OF AMERICA.—-INTERNATIONAL News 
Co., 83 and 85, Duane-street, New York ; Supscrip- 
TION News Co., Chicago. 


Melbourne, 


WIJAYARTNA AND Co., Colombo. 


Limited, 





SUBSCRIPTIONS. 


THE ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 
supplied direct from this office. 

Half-yearly (including index number) . £1 128. 6d 
Yearly (including two index numbers) .. £3 5s. Od 

If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 


Foreign Subscriptions wil! be received at the rates given below. Foreign 
subscribers paying in advance at these rates will receive THE 
ENGINEER weekly and post free. Subscriptions sent by Post Office 
(Order must be made payable to THE ENGINEER and accompanied 
by letter of advice to the Publisher 

THIN PAPER COPIES rHicKk PAPER Copies 
Half-yearly .. £1 11s. 6d. Half-yearly . . £1 13s. Od. 
Yearly : £3 3s. Od Yearly .. -- £3 7s. 6d. 


(The difference to cover extra postage.) 
Canadian Subscriptions — 
Thin paper edition . . . £2 188. 6d. pa. 
rhick paper edition ° £3 3a. Od 
*.* KEADING CASES, to hold two copies of THE Enoruna, cloth sides and 
leather backs, can now be supplied at 4*. Od. each, Sa. 3d. post free. 


ADVERTISEMENTS. 


*.* The Charge for Situations Open and Wanted Advertisements of 
four lines and under is four shillings, and one shilling per line for 
each additional line up to one inch. When an advertisement 
measures an inch or more the charge is twelve shillings per inch. 
The rates for all other classes of advertisements, other than those 
mentioned above, are included in “ Tae ENGINEER DIRECTORY,” 
which is sent post free on application. All single advertisements 


from the country must be accompanied by a remittance in payment. | 


Alternate advertisements will be inserted with all practical regularity, 
but regularity cannot be guaranteed in any such case. All except 
weekly advertisements are taken subject to this condition. 


Small Advertisements cannot be inserted unless delivered before TWO | 


o'clock on Thursday afternoon (the day before publication). 

ALTERATIONS to STANDING ADVERTISEMENTS must arrive 

not later than THURSDAY of the week preceding publication. 
Letters relating to Advertisements and the Publishing Department of the 


Paper are to be addressed to the Publisher, all other letters to be addressed 
to the Editor of THR ENGINEER. 


THE ENGINEER DIRECTORY. 


This ~~" which is published annually in the interests of adver- 
tisers in THR ENGINEER, may be obtained free of charge on applica- 
tion to the Publisher. 


“THE METALLURGIST"’—BINDING CASES. 


Cloth Binding Cases for twelve issues (one year) .. .. 2s. Od. 
Subscribers’ own copies, including cases, bound Cloth .. 48. Od, 
Bound half roan 7s. 6d. 


Postal Address, 33, Norfolk-street, Strand, W.C. 2. 
Teleg. Address, “ Engineer Newspaper, Estrand, London."’ 
Telephone Nos. 2256, 2257 Central. 





PUBLISHER'S NOTICES. 


*.* If any Subscriber abroad should receive THR ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the Agent 
through whom the paper is obtained. Such inconvenience, if suffered, 
can be remedied by obtaining the paper direct from this office. 





TO CORRESPONDENTS. 


*,* All letters intended for insertion in THE ENGINEER or containing 
questions should be accompanied by the name aad address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whaterer can be pf a of anonymous communications, 


*.* We cannot undertake to return drawings or manuscripts ; we must 
* therefore request correspondents to keep copies. 





By arrangement with Reuter’s Engineering Service, Ghe 
Gugineer contains the latest news from all parts of the 
world which is likely to be of interest to engineers, 


Contents. 





THE ENGiInger, March 1ith, 1927 


A SEVEN-DAY JOURNAL .. 
THE CARDINGTON AIRSHIP SHED AND MOORING TOWER. 





(Tilus.) . : 258 
THE Worup's Fut RE SUPPLIES OF Liquip Furs. No. I. ’ 26 
THE Leipzie Fam. No. I. 263 
Tae British INDUSTRIES Fair. No. IIL. (iilus.) : . 264 
TRAVELLING FACILITIES IN SOUTH-EAST LONDON ° 267 
STORAGE BATTERY LOCOMOTIVES 268 
BOOKS OF REFERENCE 2 
RAILWAY MATTERS ; 269 
NOTES AND MEMORANDA 269 
MISCELLANEA. : ; ; 269 | 
L mapene ARTICLES 
The World's Fighting Fleets 271 


The Problem of High Supe rheats 
Opitvuary—A. F. Hill 
Sixty YEARS AGo 
SOME TYPES OF MARINE OIL ENGINES 
Bronze Founpine. (Iilus.) 
THE MACHINERY INSTALLATION OF THE GROeSRER KURFURST 
INSTITUTION OF MECHANICAL ENGINEERS 
A SWEDISH RAILWAY Memorial. (Iilur.) 
SPECIFICATIONS FOR OIL PAINTs 27 
LETTERS TO THE EpITorR 
Work Hardeni: g 
A Speed Record 
Lomotaxns DIAMOND POOL ON THE VAAL RIVER 
Books RECEIVED 
THE ECONOMIC PRODUCTION OF STEAM BY ELEC TRICITY 
Tar RervrRn VOYAGE Or THE M.V. TAMPA 
MODERN DEVELOPMENTS IN STEAM PRESSURES - -_ 
OPEN-ENDED SHEARING MACHINE POR REINPORCING-RODS. (Tilus.) 2 
SOUTH AFRICAN ENGINEERING NOTES 2 
PROVINCIAL LETTERS 
The Midlands and Staffordshire 
Lancashire 
Sheffield 
North of England 
| scotland 
| Wales and Adjoining Counties 
| CONTRACTS 
LAUNCHES AND TRIAL TRIPS 
CURRENT PRICES FOR METALS AND FUELS 
| FRENCH ENGINEERING NOTES 
| BRITISH PATENT SPECIFICATIONS 
| FORTHCOMING ENGAGEMENTS 
| PERSONAL AND BUSINESS ANNOUNC EMENTS 












IDAe Www 


(itus.) 


(Illns.) 











82, Victoria-street 
the Imperial Government Railways of Japan for twenty years 





THE ENGINEER 





MARCH 11, 1927 


The World's Fighting Fleets. 


AN authentic and up-to-date survey of the world’s 
fighting fleets, such as is afforded by the 1927 
|edition of the Admiralty “ Return of Fleets,”’ is 


particularly welcome at the present time, when the | 


question of relative naval strength is once more 
in the forefront of public discussion. Several 
|improvements are visible in this latest issue of 
| what used to be known as the “ Dilke Return.” 
| The ship tables have been compressed, but without 
| the sacrifice of essential data, and vessels actually 
completed or building are now clearly differentiated 
|from those that are merely “ projected.”’ As the 
numerical summary which prefaces the tables is 


also divided into these categories, it is possible to 


determine at a glance the exact strength of each 
navy in ships already built, ships on the stocks, and 
ships which as yet exist only on paper. 
|standing the prominence which cruisers have 
|attained in view of recent international develop- 
ments, capital ships still constitute the backbone 
of every major fleet. 


| the British Navy in battleship strength. 
| deletion of the three “‘ King George V.”’ ships and 
| the Thunderer, our heavy armoured fleet has been 
|reduced to fourteen units. A few months hence, 
it is true, the completion of the Nelson and the 
Rodney will give us two additional ships, but even 
'so the ultimate total seems absurdly small in 
proportion to our world-wide naval commitments. 
It is safe to say that never since the British Navy 
became a commanding factor has our relative 
strength in ships of the line reached as low an ebb 
as it has to-day. We do not ignore the four battle- 
cruisers, which bring our total of capital ships up 
to twenty, but apart from their greater speed, 
such vessels—with the possible exception of the 
Hood—are too inferior in offensive and defensive 
qualities to be accepted as substitutes for battle- 
ships. 
putable fact that the British battle fleet is now, 
and will remain for years to come, inferior to the 
American battle fleet in the all-important item of 
gun power, the latter mounting 192 heavy guns 
as against the British total of 166. The fact that 
forty-four of the American guns are of 12in. 
calibre, whereas our lightest piece is 13-5in., 
cannot be held entirely to neutralise the American 








advantage in numbers. 


| United States has seven to our three. 
rack | circumstances that impart an air of unreality to 
No i 257/the laments of American naval decadence which 


|less disturbing. 
| British Empire is credited with forty-eight com- 
| pleted cruisers, the United States with thirty-two, 


|and therefore of limited fuel capacity. 
|many of these ships saw hard service during the 
| war, and are no longer fully efficient, so that the 


DEATH. 
On March 3rd, Georce Caw ey, M.I. Mech. E., late of | 
London, 8.W.1, Consulting Engineer to 


Notwith- | 


On referring to this section 
we are impressed by the extraordinary decline of | 
With the | 


It is a somewhat disconcerting yet indis- | 






Nor must it be overlooked 
that of capital ships less than ten years old the 
These are 


continue to be . broadcast from Washington, 
doubtless with a view to the forthcoming confer 
ence on fleet limitation at Geneva. 

Our position with regard to cruisers is fortunately 
In the numerical summary the 


and Japan with thirty-three. It is only fair to 
point out that more than twenty of the American 
ships and eleven of the Japanese are of obsolete 


| design, and therefore unsuited to first-line opera- 


tions. On the other hand, the great majority of 
completed British cruisers are ships of less than 
5000 tons, built primarily for North Sea service, 
Moreover, 


inclusion of older foreign vessels in the cruiser 
tables is quite justified. Of- cruisers already 
building, or for the construction of which funds 
have been voted, the British Empire is shown to 
have fourteen, the United States five and Japan 
six. Since the Return was compiled, however, 
money has been appropriated for laying down three 
more American and four more Japanese cruisers 

If current shipbuilding projects should mature 
| the British Empire will gain nine additional cruisers 
| and the United States ten. In that case the respec 

tive totals of post-Treaty cruisers will be :— 

British Empire, twenty-three; United States, 
eighteen ; Japan, twelve. No fair-minded critic 
would pronounce our margin to be excessive, 
| taking into account the volume and importance of 
jour floating trade and our absolute dependence 
/upon seaborne supplies. President Coolidge is 
understood to be desirous of restricting the cruiser 
tonnage of the three navies to a ratio approxi- 
mating to the above figures. Whether it would be 
consistent with out vital interests to accept such a 
plan is a question that demands the most earnest 
consideration. No argument is required to prove 
that in sacrificing the power to defend the ocean 
trade routes we should be giving hostages to fortune 

Yet that is the sacrifice we are invited to make, 
without the offer of anything in return. Another 
fact which emerges from these tables is the moderate 
amount of naval tonnage which has been built 
since the Washington Conference. Only in Japan 
and France has there been any noticeable activity 
in the dockyards, and even there the current 
output of tonnage is not very imposing. There is, 
in truth, little or no evidence of a new “ naval 
| race,”’ and we are bound to admit that the American 
agitation for the further retrenchment of fleets, 
which is based on the alleged revival of competitive 
|shipbuilding in Europe and Japan, seems to us 
artificial. If propaganda were needed to keep 
|naval expenditure up to the mark in this country, 
it would be a simple matter to prove the urgent 
| necessity of strengthening the Fleet. The Return 
shows clearly, for instance, the grave shortage of 
| destroyers which has resulted from the wholesale 
| scrapping of boats and the omission to replace 
them by new construction. We are now left with 
only 157 destroyers, while the United States has 
ino less than 309. In submarines that country 
outnumbers us by two to one, and we have fewer 
boats even than Japan. It is impossible to regard 
this situation with equanimity. Judged by the 
comparative figures tabulated in the official Return, 
our present shipbuilding programme stands con- 
demned, not as excessive, but as inadequate. 
What renders the destroyer shortage more serious 
is the steady expansion of foreign submarine 
flotillas. There are now under construction fifty- 
two submarines, only nine of which are British. 
Fifty-nine other submarines are projected, only 
eighteen being British. Of the grand total of 454 
| submarines listed in the Return, only eighty-two 
| are under the British flag. As the destroyer is the 
most effectual’ antidote to the submarine menace, 
it is clear that a future threat of this nature would 
find us dangerously vulnerable. Without pro- 
fessing to view the outlook with alarm, we think 
the Admiralty would be justified in urging the 
| prompt reinforcement of our destroyer strength on 
an adequate scale. The twenty- four boats now 
| projected are demonstrably insufficient. 

| An interesting feature of the Return is the in- 
formation concerning our new ships, particularly 
the two “ Nelsons” and the *‘ County ” cruisers 
The Nelson and her consort are shown to have 
geared turbines of 45,000 shaft horse-power for a 
speed of 23 knots, corresponding to that of the 
* Royal Sovereign "’ class, It had long been known 
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that their main armament consisted of nine 16in. 
guns, nor was it any secret that they carried twelve 
6in. pieces. To these weapons must now be added 
six 4-7in. anti-aircraft guns, twenty-eight smaller 
pieces, and two torpedo tubes. They are the first 
ships to mount 4-7in. A.A. guns, the adoption of 
this heavy calibre indicating an increased respect 
for the offensive power of aircraft. Conversely, 
the reduction in the number of torpedo tubes 
suggests a growing doubt as to the utility of torpedo 
armament for heavy ships. In our judgment, the 
installation of tubes in any vessel larger than a 
cruiser is a mistake, which we hope to see avoided 
when the next capital ships come to be built. The 
five cruisers of the “‘ Kent’ class, laid down in 
1924, conform to the Treaty limit of displacement, 
i.e., 10,000 tons. Their machinery is designed for 
80,000 shaft horse-power, equivalent to 31-5 knots. 
They will therefore be slower by a knot and a half 
than contemporary foreign cruisers. Why this 
moderate speed has been accepted can only be 
surmised, but it is more than possible that the 
weight saved in machinery has been put into armour 
protection, a feature in which the foreign ships are 
deficient. The armament consists of eight 8in. 
guns, four 4in. and twenty smaller guns, with eight 
torpedo tabes. The Australia and the Canberra, 
building for the Australian Navy, are identical 
with the “Kent” class. Details of the four 
‘** Londons,’ begun in 1926—-27—the first cruisers 
to be designed by Sir W. J. Berry—as well as af 
the later “A” and “ B’” types, are still with- 
held. It appears that three of the twenty-seven 
“destroyers ’ provided for under the current 
programme are to be flotilla leaders. They will be 
the first vessels of this type which have been laid 
down since 1918. The new class of ‘* Overseas ”’ 
submarine, of which eight are building and eighteen 
projected, have a surface displacement of 1400 
tons, and are thus slightly heavier than the Oberon, 
the prototype of our post-war submarines. All 
available details of the latest foreign warships are 
given in the Return, which lists, infer alia, a 3000- 
ton submarine cruiser under construction for the 
French Navy, three submarines of 2890 tons under 
construction in the United States, and two 10,000- 
ton cruisers of 36 knots speed on the stocks in 
Italy. Germany will this year lay down her fifth 
post-war cruiser, and is already building twelve 
destroyers. The Soviet Union is working on three 
submarines, which appear to be the only new con- 
struction that has been undertaken in Russia for 
several years past. 


The Problem of High Superheats. 


THAT an economy of fuel would theoretically 
result from the use of steam at pressures and tem- 
peratures in excess of those now general is a fact 
which admits of no discussion. The reasons why 
there is any hesitation in making advances along 
the road which theory indicates are various. It 
may be argued that we have already reached the 
point at which * the law of diminishing returns ” 
forbids further net benefits ; it may be denied that 
the theoretical economy in fuel can be realised, 
owing to mechanical imperfections of the plant ; 
it may be contended that we have already reached 
the limits of pressure and temperature which are 
safe with the materials at our disposal, and last, 
but not least, progress is hampered by the in- 
evitable inertia of established practice. With 
regard to steam temperatures, practice has settled 
down to a maximum of about 750 deg. Fah., and 
there is a prevalent opinion that this is about as 
high a temperature as can be used without undue 
risk. When the subject of superheat is under 
discussion, anyone advocating a higher temperature 
is regarded as somewhat of an enthusiast, and 
somebody is almost sure to remark complacently 
that the “ engineer is now waiting for the metal- 
lurgist,’’ presumably to discover some new and 
wonderful heat-resisting alloy. We would all like 
to see the ideal metal, possessing, as it would have 
to do, innumerable contradictory qualities, but 
it is not wise to sit down and wait for it. It is 
much more to the point to make the best of such 
metals as we have, and to believe, until we have 
definite proof to the contrary, that progress is 


of the dissociation of the steam into its components 
of oxygen and hydrogen at temperatures of 900 deg. 


efficiency, especially if one considers the mecha- 
nical difficulties of the problem. The only thing 
to be done is to increase the thermodynamic 
efficiency of the cycle, thus rendering more of the 
total heat available for work, and as there is no 
possibility of improving the vacuum, we are left 
with the task of increasing what Mr. G. M. Clark 
has called “the mean effective temperature ” as 
our only resource. We can, of course, raise the 
mean effective temperature of the steam by merely 
raising its pressure, but a practical limit soon 
arises on account of the wetness due to expansion. 
It will be remembered that the original intention 


was abandoned in favour of a pressure of 800 Ib. 
only, solely from this consideration ; and even with 
the lower pressure the temperature of the steam 
was raised as high as 840 deg. Fah. in order to retard 
the point of wetness. Had an initial pressure of 
1500 Ib. been used, the initial temperature would 
have had to be about 1500 deg. Fah. to maintain 
the steam equally dry when exhausting from the 
high-pressure turbine. This illustration is suffi- 
cient to show how closely advances in steam pres- 
sure are linked with advances in temperature, so 
that we are at all points driven back to the tem- 
perature problem as the key to appreciable progress 
in the thermal efficiency of steam plant. 


Apart from the inertia of established practice 
as a hindrance to the adoption of higher steam 
temperatures, it is probable that the fear of some 
mechanical trouble is the greatest factor in the 
situation. What form this trouble might take seems 
never to be very explicitly prophesied. Such 
troubles as the use of superheated steam has already 
brought in its train have lost their importance 
since methods of dealing with them have been 
discovered. The lagging of pipes carrying highly 
superheated steam is no longer a problem. The 
question of jointing material has been solved by 
omitting it altogether. The growth of cast iron 
when subject to high temperatures, with its re- 
sultant worries in the form of cracked and dis- 
torted turbine casings, sficking governor valves, 
&c., is now well known, and its evil consequences 
have been avoided by the use of steel instead. 
There remains no outstanding difficulty in the 
employment of steam temperatures as high as 
750 deg. Fah., which figure may be considered as 
about the limit of modern practice. The ques- 
tion is, Why is it the limit ? That higher tempera- 
tures can be used with safety is proved by the 
experience at Langerbrugge, where Mr. Herry, 
refusing to see “‘ the lions in the way,” adopted a 
temperature of 840 deg. Fah., and, after fifteen 
months’ experience of it, is so satisfied that the 
station is being largely extended along the same 
lines. The superheater tubes in this case are of a 
very mild carbon steel, and in the recent discussion 
on Messrs. Mellanby and Kerr’s paper before the 
Institution of Mechanical Engineers, Mr. Spyer 
stated that an ordinary steel was also used in the 
Léffler superheater, where a steam temperature of 
1000 deg. Fah. was being employed. The boiler- 
makers in these cases have not “ waited for the 
metallurgist,”” but have used ordinary metal with 
apparently satisfactory results. In_ practically 
all cases where very high steam temperatures are 
employed, it must be remembered that the parts 
of the plant which are exposed to the hottest steam 
are limited in number and comparatively simple 
in form. The boiler itself is unaffected, and so is 
the greater part of the turbine. The superheater, 
the steam pipe and the valve chest and steam chest 
of the turbine, including, of course, such valves 
as may be included between the first and last of 
these items, are the only parts subjected to the 
high steam temperature. Of these the superheater 
is working under the severest conditions, for the 
average temperature of the metal of its tubes must 
be higher than that of the steam. If trouble is 
going to arise, it is likely therefore to show itself 
first in the superheater. Assuming, then, that 
something untoward is going to happen, it is well 
to consider what form it will take. Professors 
Mellanby and Kerr have alluded to the possibility 


Fah. and over. Should this occur, one might 





still possible with the use of existing materials. 
For if we cannot use higher temperatures, the 
limit of possible efficiency of steam plant has been 
practically attained. Boiler plants can be built 
which on test will put more than 90 per cent. of 
the heat of the fuel into the water and steam, 
and turbines can be obtained which will turn over 
80 per cent. of the available heat of the steam into 


imagine the nascent oxygen attacking the metal 
of the pipe and corroding it away from the inside. 
Theorising on such a matter is of little use ; it is 
better to find out experimentally whether pipes 
actually are injured by contact with steam at 
very high temperatures. 
over, should be made with steam at commercial 
pressures, as the density of the steam may possibly 
have an effect on the results. 


of using steam at 1500 lb. pressure at Langerbrugge 


Mellanby and Kerr referred, there seems to be no 
evidence that superheater tubes are injured by 
the action of the steam. It may be that in practice 
the first film of oxide formed serves to protect 
the metal from further attack. If serious troubl: 
from dissociation was to be feared in a superheate: 
we should almost certainly have found some evid 
ence of the same sort of action elsewhere. Ever) 
boiler fired with a fuel containing hydrogen—an« 
oil contains about 14 per cent. of this element 
produces extremely highly superheated steam as 
constituent of the products of combustion, an« 
this passes over the steel heating surfaces quit: 
harmlessly. There are indeed innumerable boiler: 
fired with natural gas, and for every cubic foot of 
this gas burnt there will be found 2 cubic feet of 
steam in the products of combustion. These facts 
make one disinclined to fear injury to the inside of 
superheater tubes from dissociation of steam, 
although definite experiments under practical 
conditions would be desirable in order to settle 
the matter once for all. As regards the burning of 
the outside of the tubes, experience also shows that 
this is not to be feared with tubes of ordinary 
proportions, provided that steam is kept flowing 
through them. There remains, then, only the 
question of the strength of the tubes themselves 
at elevated temperatures. Here the pessimist is 
on safer ground, for he can point to the unquestion- 
able fact that if only the tube be made hot enough 
lit will lose all strength, and ultimately melt. 
|There must therefore be some temperature at 
| which the factor of safety of the tube is reduced to 
a dangerous point. 

So far everyone will be agreed. But we are 
beginning to understand that the problem is much 
/more complex than might be thought at first sight. 
| A piece of cold metal has a definite strength ; if 
istressed above this point it will break, and if 
stressed below the same point it will carry its load 
|indefinitely. In the case of a heated test piece 
|stressed even considerably below its breaking 
| point, in the usual sense of the term, failure may 
| take place after lapse of time. This is disquieting, 
and will remain so until we have much more know- 
ledge of the subject than we already possess. There 
is apparently a temperature at which the metal 
becomes unstable and deteriorates slowly until 
sooner or later it can no longer stand the stress 
upon it. It is tempting to think that if the metal 
is never stressed above its elastic limit at any 
given temperature, it will be safe for ever. There 
seems something very plausible about such an 
assumption, and the only speaker who dealt with 
the subject in the discussion on Professors Mellanby 
and Kerr’s paper appeared to endorse it, giving it 
las his definite opinion that the designs of high- 
temperature superheater tubes should be based 
on the elastic limit of the material, and not on its 
ultimate strength. Professor Kerr, in his reply, 
expressed the same view. Unfortunately, how- 
ever, for the peace of mind of engineers, Messrs. 
A. E. White and C. L. Clark, who have been experi- 
menting in America on the behaviour of boiler 
tubes under high pressures and temperatures, 
stated in a paper at the annual meeting of the 
A.S.M.E. last December that they had “ failed 
to discove? any relationship between stability and 
proportional limit value.” They even went so far 
as to state that in their opinion no design involving 
the use of materials at elevated temperatures should 
be based on short-time proportional-limit values. 
The tubes they used were lin. internal diameter, and 
made of 13 point carbon steel, being thus typical of 
superheater practice. Experiments were carried 
out at temperatures of 1250 deg. and 1500 deg. 
Fah., some tubes being subjected to a direct tensile 
test and others to an internal pressure from com- 
pressed nitrogen. Preliminary tests were also 
carried out at temperatures of 900 deg. and 1000 
deg. Fah., and the results so far as obtained sup- 
ported the view that the proportional limit, as 
ordinarily determined, was no criterion of stability. 
Another fact of importance, which the experiments 
seemed to show, was a sharp decrease of strength 
between 1000 deg. and 1250 deg. Fah. The whole 
matter, as we have stated, is in urgent need of 
further investigation, and some of the energy now 
being expended in academic research might use- 
fully be turned into this channel. If it can be 
shown that any increase of temperature above, 








The experiments, more- 





useful work. With figures such as these already 
recorded, there is not much hope for higher plant | | 





In spite of the 


say, 900 deg. Fah., would be really dangerous on 
account of the weakness of our steels, then will be 
the time to “ wait for the metallurgist,” and not 
before. 
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Obituary. 
ARNOLD FRANK HILLS. 


Ir is probable that to comparatively few of the 
present generation of engineers and shipbuilders is 


centre. 


and, again, greater than had been dealt with before at 


| the works. Special “ways ” had im her case, too, to 
be prepared. The lower or “‘ ground ” and the upper 
| or sliding pieces were 420ft. and 330ft. long respec- 
tively, the former being of elm and the latter of pitch 
pine, both 5ft. wide and laid 25ft. from centre to 
The declivity was jin. to the foot. Notwith- 
standing the narrowness of Bow Creek in which the 


the name of Arnold Hills familiar. Yet it was a very | launch took place and which was not more than 


remarkable career which was terminated on Monday 
last when Arnold Frank Hills, for many years the 
managing director of the late Thames Ironworks and 
Shipbuilding Company, Ltd., died at Penshurst, in 


Kent. It was remarkable in several ways, but chiefly, 
perhaps, because of the outstanding example it 
offered of the mastery of mind over matter. 


When in middle life, Hills was visited by some 
form of rheumatic complaint which rendered him a 
helpless cripple in body and incapable of moving by 
himself. Yet, even in that condition, his mental 
faculties were so clear, and his courage so robust, that | 
he earried successfully to completion many great 
engineering undertakings. 

Mr. Hills was born in March, 1857, and he had very 
nearly completed his seventieth year at the time of 
his death. He was educated at Harrow and went 
from there to University College, Oxford. Both at 
school and at the University, he was distinguished | 
as an athlete, especially as a long-distance runner. | 
Some year or so after leaving Oxford in 1879, he was 
made a director of the Thames Ironworks and Ship- 
building Company, in which his father was principal 
shareholder, and he remained with that enterprising, 
but ill-fated, undertaking until it had to cease opera- 
tions. His professional life, in fact, was entirely 
bound up with the fortunes of the firm throughout 
the rather more than thirty years during which he was 
connected with it. To trace those fortunes through 
all those years is manifestly impossible in a memoir 
such as this. Yet only by giving a full history of them 
could a complete account of Hills’ business life be 
written, for he was, very largely, *‘The Thames 
Lronworks,”’ as it was familiarly called. When he 
joined the company it already had a long and honour- 
able record. It had always had the reputation of 
being willing to undertake something new, to “* go 


| 200ft. wide at the end of the slipway, the vessel slid 


into the water without the slightest hitch. 

Many instances such as these might be cited to 
show that Mr. Hills and his company were always 
willing to tread paths that they had not trodden 
before, and at the same time to take every precaution 
to see that all went well. Expense was never spared 
when it was deemed to be essential for success. A 
striking example of that is shown by the Thunderer, 
which was built nearly at the close of the firm’s 
existence, and was launched on February Ist, 1911. 
By that time increasing competition from northern 
shipyards and largely inflated rates and labour 
charges in London, had rendered it particularly 
difficult to carry on the affairs of the company. 
When it was known that the Admiralty was, towards 
the end of 1909, about to order a super-Dreadnought, 
every effort was made to get the work for the Thames 
yard. It only took a month to deliver the tender, and 
the delight in the neighbourhood when it was known 


that it had been provisionally accepted was uni- | 
But the conditions laid down by the Govern- | 


versal. 
ment were onerous, and necessitated the raising of 
resh capital to meet them. By January 23rd, 1910, 
however, matters had been settled, and the work 
began. Again, special ways had to be built for the 
new ship, since the Thunderer was to be heavier than 
anything tackled at the works before. Six hundred 
pitch pine piles were used for the purpose, but by 
the following April 13th all was ready for laying the 
keel plate. 
took the water, weighing as she went down the 
“ways,” 9320 tons in herself with another 280 tons 
in her launching gear. In addition to the expense of 
strengthening the ways the company had to build 
a fitting-out berth and jetty at Dagenham, and to 
purchase a 150-ton floating crane. After the launch 





one better ’’—-if such a phrase be permitted aan | 
others had done, or to build something bigger than | 
anyone else had built before. That reputation he | 
not only maintained, but enhanced. It isa noteworthy 
fact that the first British ironclad—the Warrior 

was constructed by the firm, and more than fifty 
years later the last heavy warship to be launched on | 
the Thames—the Thunderer—was also built by it, | 
and, curiously enough, upon precisely the same slip, 
albeit, considerably lengthened and strengthened. 


Mr. Hills delivered, from his invalid chair, a speech | 


which lasted for half an hour. It was described at 
the time as being a masterpiece of eloquence, and it 
showed that, though he was bodily inert, his mind was 
still as alert as it had always been. 

The building of the Thunderer was the last great 
effort of the company. To the universal regret of 
Londoners, at any rate, the Government decided that 
it could not afford the higher price which it was 
necessary to pay for Thames-side built vessels, even 





All through his business career, however, he had to 
contend with difficulties—labour troubles at first, and | 
then financial worries brought about chiefly by high 
local rate charges—and that he managed to do what he | 
did, was, in view of all the obstacles he had to over- | 
come and of his infirmity, all the more praiseworthy. 

Perhaps the best way of giving an outline of his | 
life is to refer to one or two of the principal vessels | 
which were built under his régime. Let us take, first | 
of all, the Albion, which was launched in June, 1898. | 
She was a vessel 390ft. long by 74ft. beam, with a 
displacement of 12,950 and was, up till 
then, the largest warship that had ever been built 
on the Thames. As she went down the ways she 
weighed close upon 6000 tons, and the cradle some | 
350 tons. To support this great mass the slipway | 
had to be considerably strengthened by means of | 
piles, as no such weight had been dealt with before. | 
The arrangements were so well carried out that the 
launch, as a launch, was effected without the slightest 
hitch, but unhappily it was attended by a disastrous 
accident. Many thousands of people had assembled 
to witness the event, and it was difficult for some to 
get a view of the vessel. A section of the crowd broke 
through a cordon of police which was guarding the 
approaches to a light temporary gangway provided 
for workmen engaged in the construction of another 
vessel, and clambered on to the structure, which was 
entirely unsuitable for carrying a heavy weight, so 
that steps had been taken to prevent anyone getting 
on it, The wave set up by the huge mass when enter- 
ing the water demolished the gangway, and some 
200 persons were thrown into the river. Many were 
rescued, but about thirty-five—mostly women and 
children—lost their lives, either by drowning or by 
heing struck by the wrecked timbers. The accident 
profoundly affected Mr. Hills, the more so in that 
the possibility of the gangway being carried away 
had been foreseen, and every precaution, so it was 
thought, taken to avoid any ill effects. The result 
was that he decided that at future launches the 
spectators should be severely limited, and kept well 
away from possible danger. 

The Thames Ironworks not only built warships for 
the British Navy, but for those of other nations as 
well. The end of the nineteenth century saw it at 
what was, perhaps, the height of its prosperity—at 
all events, from the point of view of the number of 
ships it was building. At that time, among other 
warships built were the Fuji and the Shikishima for 
the Japanese Government, the latter being launched 
on November Ist, 1898. Her launching weight was 


8250 tons—-2250 tons more than that of the Albion 


tons, she 
] 





to preserve a valued industry in the Metropolis. 
No more orders were sent to Canning Town, and in 
course of time the company gave up the struggle. 
It was a mighty effort which it and Hills made to 
keep the flag flying, and it had included the acquisi- 
tion of the engine works of John Penn and Co., of 
Greenwich, that not only could hulls be con- 
structed, but they could also be engined. It was, 
however, all of no avail. It was quite evident that 
it was impossible to compete in price with northern 


so) 


| shipyards, which were not so heavily rated, did not 


have to pay such high wages and were much nearer the 
coal mines and the steel works. Nothing and no one 


| could, we think, have saved it, not even Hills himself 


had he had full bodily activity. He did, as it was, 
everything that was humanly possible to prevent the 
business from going to pieces. He installed the latest 
types of machinery and laid down an extensive 
electric generating plant with a view to fostering the 
general engineering side of his companies’ affairs, 
which at one time was of considerable magnitude. 
But it was useless. 

As a man, Hills had a striking personality. He 
was one who, if he felt a certain line of action to be his 
duty, took it, no matter what personal inconvenience or 
self-sac.ifice it entailed. During the Eight-hours 
struggle oi 1897 he refused to join the Employers’ 
Federation, as he believed that the men were justified 
in theirclaim. He incurred thereby much unpopularity 
with employers. For many years he lived right 
in the East End of London so as to be amongst his 
workpeople, to whom he devoted all his evenings. He 
devised and put into operation a system of profit- 
sharing between employer and employed, and for 
some time, at all events, after it came into force his 
company had peace—after a series of strikes—while 
other firms were suffering, especially during the year 
1910. We must recall also that he made a costly and 
ineffectual attempt to restore passenger traffic on the 
London river. Among his leading characteristics, 
apart from his business and engineering abilities, 
was that he was an ardent supporter of vegetarianism 
and teetotalism, even going so far, it was reported, 
as to refuse to allow bottles of champagne to be broken 
on the bows of vessels being launched. 








THE Southern Railway Company's report for 1926 
mentions that a new connecting line is being constructed 
between the former Chatham and South-Eastern lines at 
Rochester and will provide an additional route between 
Victoria and Dover, which will be available for trains with 
the heaviest locomotives 


Nine and a-half months later the ship | 


SIXTY YEARS AGO. 


A.Luminium, whether in the pure state or in the form 
of an alloy, is to-day such an important material in many 
branches of engineering and kindred industries that it 
is perhaps a little difficult to realise that its commercial 
production attained success not much above sixty years 
ago. Even in the ‘sixties of last century, however, alumi 
nium, although obtainable commercially, was much too 
| expensive to employ in any large quantity. 1It had scarcely 
| ceased to be a curiosity, and its uses as yet were confined 
| to the production of ornamental jewellery and table ware. 
From the engineering point of view interest in the metal 
had been aroused by some laboratory experiments on tho 
properties of some of its alloys, but as a practical workshop 
material its high cost proved prohibitive. The extensive 
modern use of the metal dates from the introduction of 
the electrical process in the ‘eighties, which almost imme - 
diately reduced the cost of the metal to a tenth of its earlier 
value. In the ‘sixties, as an article in our issue of March 8th, 
1867, reminds us, the process employed was that introduced 
by Monsieur Deville. Pure aluminium had been obtained 
in the laboratory forty years earlier, but it was not until 
Monsieur Deville devised his process that the metal could 
be said to have become a commercial material. Deville’s 
process reduced the cost of the metal from £18 to £1 per 
pound, at which price it remained until 1887, when the 
electrical process supplanted Deville’s. The basis of 
Deville’s process was the preparation of aluminium chloride 
| as free as possible from iron and other metallic impurities. 
Great difficulty was experienced in obtaining a suitable 
‘ ore,”’ but it was eventually found in a reddish coloured 
earth obtained from the neighbourhood of the village of 
Baux, near Tarascon—-hence the name bauxite. This 
material was roasted with carbonate of soda, lixiviated 
and treated with acid, with the result that pure alumina 
| was precipitated in the form of a hydrated gelatinous 
| substance. This material was made into balls containing 
| alumina, sea salt and wood charcoal. These balls, after 
being dried, were heated in a retort into which a stream of 
| chlorine Zas was injected. The product obtained was 
|a double chloride of aluminium. From the chloride 
| the aluminium was set free by heating it in a reverberatory 
| furnace in contact with metallic sodium, a substance the 
| 


manufacture of which had recently been so greatly 
| improved that its price had fallen from £35 to 5s. per pound. 
| In addition to the sodium and aluminium chloride the 
| furnace was charged with a quantity of powdered -oryolite, 
a naturally occurring fluoride of aluminium. It was stated 
|in our article that 66 Ib. of sodium, 440 Ib. of aluminium 
| chloride and 110 lb. of eryolite were required to produce 
| 20 Ib. of metallic aluminium, and that of that weight one 
| 
! 


| pound was lost in the necessary recasting process. 








SOME TYPES OF MARINE OIL ENGINES. 


In his paper on “Some Types of Marine Internal 
Combustion Engines,’’ which was read before the Institute 
of Marine Engineers on Tuesday evening last, the 8th inst., 
Mr. W. F. Rabbidge places on record the development 
which has taken place in the Vickers design of oil engine 
from the early “‘ D ”’ class submarine engines of 1908 up 
to the most recent Vickers-M.A.N. two-cycle double 
acting engines, which are being constructed at Barrow 
for the Admiralty repair ship Resource. After describing 
the design of the *‘D"’ type engine, which was a six 
cylinder unit, with cylinders 14}in. in diameter, with a 
stroke of 15in. and built for an output of 600 B.H.P. at 
380 r.p.m., the author discusses the rival merits of air 
injection and airless fuel injection systems. While doubt 
ing that either system will absolutely oust the other, Mr. 
Rabbidge suggests that the recent renewed interest in 
airless injection points to the fact that, for certain con- 
ditions at least, that system is the more promising of the 
two. The designs of the eight, ten and twelve-cylinder 
submarine motors are then discussed, as well as those for 
some six and eight-cylinder engines, with cylinders having 
a bore and stroke each of 16jin. The author states that 
such engines, operating on the four-stroke single-acting 
principle, can now be produced with engine weights of 
56 Ib. per B.H.P. for the larger sizes and 41 Ib. for the 
smaller engines, with a fuel consumption of round about 
0-40 Ib. of fuel per B.H.P.-hour. In passing, the 1000 
B.H.P. experimental unit, which was built at Barrow in 
1913 and which had a 30in. cylinder with a stroke of 
36in., designed for a normal speed of 140 r.p.m., is men 
tioned, as are also four experimental propelling engines, 
with 20jin. and 17in. cylinders, which were built for the 
Admiralty, and were fitted in the monitor Marshal Soult 
and two Admiralty tankers. 

In the latter part of his paper Mr. Rabbidge confines 
himself more particularly to the heavier commercial type 
of engines, built by Vickers Ltd. since the war, which 
| have been standardised in six-cylinder units with 24}in. 
| cylinders, having a stroke of 39in., and designed to develop 
| 1250 B.H.P. at 118 r.p.m. Twin-screw machinery of this 
type has been installed in tank vessels for the Anglo- 
American Oil Company, Ltd., and British Tankers, Ltd. 
These tankers have a deadweight carrying capacity of 
|}about 10,000 tons, and taking an average of fifty-seven 
months per ship, they have now run collectively some 
| 1,572,000 miles. They are designed for a speed of 10 knots, 
and have a daily engine fuel consumption of 9-45 tons. 
A larger engine, with eight cylinders, 30in. in diameter and 
}a 45in. stroke, was designed and fitted in the Donaldson 
liners Moveria and Modavia, ships of 7255 tons deadweight 
carrying capacity. In a period of twenty-one months the 
| Moveria has now run 107,400 miles at an average speed of 
| 10-8 knots, on a daily engine fuel oil consumption of 

11-75 tons. Smaller engines, with six cylinders, 18}in. 
by 27in., designed to develop 600 B.H.P. at 150 r.p.m., 
| have been built and are still being built for Japanese 
| vessels, The paper closes with a description of the Vickers- 
| M.A.N. two-stroke cycle double-acting marine oil engine. 
| We note with interest that, although the standard type 
| of double-acting engine will be fitted with air injection, 
| experiments are well in hand to develop a system of airless 
injection for use with the new engine, so that before very 
| long both systems of working will probably be available. 
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Bronze Founding.* 
By Sr JOHN DEWRANCE, K.B.F. 


Tr is easy to understand that it is a source of pride 
and pleasure to a president who has spent fifty-four 
years in the study and practice of metallurgy to 




















FIG. 1 -Bronze Cast on Water. x 50 
deliver his address to the members of an Institute as 
progressive and successful as the Institute of Metals. 
You have for the coming year elected a president who, 
among many activities, is a bronze founder. It may 
interest you to hear something about bronze founding, 
and the troubles that, it is to be hoped, our scientific 
members will be able to relieve in the future. 

Bronze founding is a most ancient craft. We must 








FIG. 2 Bronze Cast on Chill 


all be familiar with the relics of the Bronze Age— 
the beautiful bronze statues of ancient Rome, and the 
many other proofs of the antiquity of the art. These 


are treasured in museums, and their appeal is to those 


of the Middle Ages began to produce great bells, and 
some of these are in actual use to-day. Their har- 
monious appeal has been made to millions, for they 
have stimulated the imagination for centuries, and 
not only of those who wished to hear, but of those who 
could not avoid hearing. 

Bronze when cooling from the fluid state crystal- 
lises, the size of the crystals depending on the time 
occupied in the process. 

Fig. 1 shows the smallest crystals. An alloy con- 
sisting of tin 1 part and copper 9 parts was poured 





FIG. 3 -Upper Surface of Bronze Plate 


from the crucible on to a piece of tracing paper floated 
on water. The crystallisation was very rapid, and 
even when magnified fifty times it is difficult to see 
the crystals. Unfortunately, it is not easy to obtain 
test pieces to examine the physical properties of 
bronze cast in this way. The Brinell hardness 
(10 mm. ball, 500 kilos.) is 100 against 77 when cast 
in dry sand, and lin. thick. 

Fig. 2 was cast about }in. thick on a plate. 
crystals are still very small. 

Fig. 3 shows the first practical casting. 
is 9in. in diameter and lin. thick. Fig. 4 shows the 
under side of the same casting. The crystals are 





FIG. 4—Lower Surface of Bronze Plate 


smaller than on the upper side, showing how sensitive 
crystallisation is to rate of cooling. The lower side 


upper side to leave a space that insulates it from the 
sand, and this delays the cooling. 

Fig. 5 shows a similar casting, but the mould was 
vibrated while cooling. The outer crystals are com- 
parable with those shown later. 

Fig. 6 was produced by allowing the tin 1, copper ® 
alloy to set in a crucible fired up in the furnace with 
very little draught, the metal being covered with 
glass. The bronze probably took twelve hours to set. 
Fig. 7 shows the upper surface next to the glass. The 
crystallisation is nothing like the crystals in the section 





FIG. 5—-Bronze Plate Cast in Vibrating Mould 


of the metal. Fig. 8 shows the side of the same, the | 
crystals being different again. When bronze is broken 
cold it gives no evidence of this large crystallisation, | 
but when broken hot it does. 
Fig. 9 and Fig. 10 show the hot fracture and the 


etched surface respectively, showing how the same 
crystals are exhibited in each case. 


Fig. 11 shows a method employed to ensure exactly 





who visit such places of interest. The bronze founders 


* Institute of Metals—Presidential Address, March 9th, 1927, 





similar conditions of temperature and varying rates 
of cooling. The tin 1, copper 9 alloy was poured into | temperature of the metal poured into the mould, the 


The | 


The plate 


the centre of the Maltese cross at 1150 deg. Cent. 
The arm at the bottom was cast in damp sand with 
a test piece in each case. The arm on the right was 
east in dried sand, whilst the upper arm had coppe: 
chills, and the arm on the left had iron chills. 








FIG. 6—Large Crystals Produced by Cooling in Furnace 
Fig. 12 shows the effect on the crystals. Fig. 13 
shows a similar cross cast at 1150 deg. Cent. Each arm 
has been indented under a hydraulic press; the 
crystals have slipped differently in each case. Table I. 
gives the result of the tests. The yield point and 








FIG. 7—Surface of Settler 


Brinell hardness are not much affected, these 
results are not shown. 

Fig. 14 shows the result if thick metal is cast. The 
blocks are 2j}in. square and they were cast in dry 
sand. The composition is electrolytic zinc 2 per cent., 
special tin 10 per cent., and Bolton’s copper 88 per 


cent. No. 3 was cast at 1140 deg. Cent., a tempera- 


sO 





rests on the damp sand, while contraction causes the | 











FIG. 8—Side of Bronze Settler 


ture that is quite satisfactory for castings of less 
thickness. 
The period of crystallisation is governed by the 
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mass or thickness of the casting, and the cooling pro- 
perties of the mould (dry sand, damp sand, metal). 


rasie I, Test Results of Bare Cast on the Arma of the Bronze 


Crosses, 

Put into crucible | part pure tin, 9 parts electrolytic copper. 
\nalysis of castings, 9-98 per cent, tin, 89-94 per cent. copper. 
Casting temperature. 

1150° C, 1050° C, 
Maximum stress, tons /in, 


Green sand 15-6 it-4 12-4 
Dry sand 16-4 18-4 14-8 
Iron chill 18-0) 13-8 11-6 
Copper chill 16-4 12-8 12-4 
Elongation per cent, on 2ir 
Green sand 26 28 : i) 
Dry sand. . $6 BoD) 14 
Iron chill 28 ‘ s 6 
Copper chill 23 én s 7 


When the period is within, say, about ten minutes, 





Bronze Fracture and Crystal Structure 


the occluded remains dissolved in the metal. 
When the period is extended as in the case shown, the 
occluded gas is discharged—in other words, the metal 
effervesces. It will be seen that small bubbles are 
distributed throughout the mass of the metal even 
when cast at 1140 deg. Cent. 

No. 2, poured at 1230 deg. Cent., has still more 
bubbles of gas. The crystals are a little larger and 
distinct. No. 1, poured at 1450 deg. Cent., 
shows the most bubbles and the crystals have been 
so much disturbed that they can only just be seen. 
The surface of the metal in No. 1 has risen as bread 
rises In an oven. 


In Fig. 
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6 the metal has been allowed to set in the 
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FIG. 11 


crucible with coke around it in the hot furnace, the 
draught being checked. It is unpossible to determine 
how long the metal took to complete crystallisation, 
but it may have been twelve hours. There are still 
bubbles throughout the metal—some along the 
boundaries of the crystals, but not so many as in the 
last case. It may be assumed that most of the gas has 
escaped through the molten glass above the metal. 

Fig. 7 is again the surface of the same specimen, 
and there were still bubbles escaping from the metal 
when the glass had become too viscous to allow them 
to pass through. It is evident'that gas was escaping 
over a period that may have been several hours. 

Fig. 15 shows the same metal poured very hot into 
a dried sand mould 1}in. square, with a copper chill 
at the bottom and }in. up the sides, The crystal 


formation is most remarkable. At the lower end it is 
satisfactory, but then comes about 2in. of long vertical 
crystals, then disturbed crystals, whilst the upper 
portion has effervesced. 

Fig. 16 was cast very hot into an iron chill that 
extended up as far as the narrow neck. The metal 
in the chill has crystallised satisfactorily. Above the 
neck the erystals are long and are comparable with 
those produced by vibration (Fig. 5). Above these 
the metal has effervesced to such an extent that there 
are no crystals left at the upper part. 

It is suggested that these two illustrations are 
worthy of careful study by those working on the 
crystallisation of metals. 

Fig. 17 represents the latest attempt to get a simple 
means of testing the relative content of different 
deliveries of copper ingots. Experiments show they 














FIG. 10 | 


vary to a large extent. The tin 1, copper 9 alloy was 
allowed to set in the furnace, re-melted, and then 
poured into the chill to within half an inch of the top. 
Red-hot sand was used to fill this space and strickled 
off level with the top of the mould. A heated iron 
plate was put on and held on while the chill was 
turned over; it was then released. The complete 
mould then rested on sand without disturbance for 
ten seconds, when the upper part of the mould rose 
up. On the diameter of the cavity shown it must 
have required a pressure of discharged gas equal to 
19 lb. per square inch, and as much again or more to 
burst the envelope of solidified metal next the sand. 
Judging this in the light of the previous specimens, the 
chill has affected the metal up to the boundary of the | 





Copper Chril. 
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FIG. 12—Cast 1150 Deg. Cent. 


cavity. This influence has prevented the discharge | 
of gas from that part of the metal. 

Where the cavity now exists was a core of molten 
metal that had not begun to crystallise when turned 
over. When this core began to crystallise gas was | 
evolved under pressure and drove down the molten 
metal; it burst the lower crust of solidified metal, 
leaving the cavity full of gas from the metal. This 
gas did not contain oxygen, as the surface of the 
cavity is not darkened. When the metal effervesces 
it seems to prevent contraction. There is no evidence | 
of contraction in any of the specimens that = 

| 


effervesced, and when a runner or gate or riser comes 
up it does not subsequently fall. This is difficult to 
explain and needs further investigation. 

There is a variation in the volume of occluded gas 
in different brands of copper. The founder finds trouble 
when he has to use copper containing more gas than 


— 


that for which he has been accustomed to provide. 
It would help the founder very much if our members 
could teach the copper refiners to supply gas-free 
copper. The refiner now puts oxygen into his other- 
wise refined copper to prevent the discharge of 
occluded gas, destroying the appearance of the ingots. 

















FIG. 13-—Effeet of Indenting Bronze 


Oxygen in copper is to the bronze founder one of the 
worst impurities. When the tin is added to the copper 
it begins at once to take the oxygen from the copper, 
forming stannous oxide. 

The process extends beyond the time that the metal 
is kept molten, Stannous oxide is very viscous and 





FIG. 14—Ingots Cast at Different Temperatures 


| surrounds bubbles of any kind or slag, leaving a flaw 


in the casting. Remedies for these troubles, to bo 
useful, must not add too much to the expense and 
must not unduly prolong melting. 

Designers should make every effort to have all 
castings as uniform in thickness as possible. When 





FIG, 15—Ingot Cast on Copper Chill 
FIG. 16—Effect of Chilling Hot Metal 


there has to be a part of extra thickness chills in the 
mould may provide a remedy. In theory a pyrometric 
reading should be taken before each cast, but this 
is not practicable. If the crucible is moved gently 
backwards and forwards very accurate determinations 
of temperature can be made. When very hot the 
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metal washes against the side of the crucible like 
water, but when cool enough to pour it behaves more 
like cream. If this is carried out before a moulder 
with a pyrometer it enables him to judge heats with 
great accuracy. When the metal is poured into the 
mould at the proper temperature the runner or gate 
sinks, but if poured too hot it rises, and the castings 
in such case are useless. It is an excellent rule to 
make that no such moulds are to be trimmed, but are 
to be broken and shown to the moulder. 

Fig. 18 shows the cold fracture of an ingot consisting 
of tin 1 part, copper 9 parts. The crystals toward 
the centre have been robbed of eutectic before they 
were complete. Atmospheric air was sucked in 
between the crystals and has oxidised their surfaces. 
In this case the crystals next the ingot mould have 
formed first, and are probably in the most intimate | 








are rubbed off by the film and the polished surface is | 


subject to further corrosion. 

This knowledge can be employed to produce the 
most perfect surfaces. For experimental purposes 
chemically active metals are used for the surfaces. 
These are finished as much as possible by mechanical 
means. 


away the most prominent parts of the surfaces. 





The bearing is then run, lightly loaded at | 
first, with oleic acid as a lubricant, which corrodes | 
The | 


in the bearings, but there was an ingenious mechanical 
| device under each shaft journal which was connected back 
| to the bulkhead stop valve, so as to close it automatically 
if by accident the shaft dropped in its bearings. Th« 
structural subdivision of the boiler-rooms was the samw 
as the engine -rooms, there being two fore and aft bulkheads 
and two ‘thwartship bulkheads giving nine compartments 
In the two after groups of compartments there were two 
coal-fired boilers arranged face to face, while each compart 
ment in the forward group accommodated an oil-fired 
boiler. There were fifteen boilers in all of the Thornycroft- 
Schulz type with 2in. tubes. The cast iron fire-bars for 
the coal-fired boilers were water cooled and were arranged 
in sections of ten, each section being connected by a jin 
pipe to a main carrying water at 30 lb, pressure, which 
was supplied from a centrifugal pump. The author pro 
ceeded to describe the oil-burning equipment, the air supply, 
coal bunkers, feed system, auxiliary exhaust, evaporators, 
electric generators, refrigerating plant, and the steering 














FIG. 17—-Cavity in Large Ingot 
contact. It is fair to assume that there is progressively 
less contact until there is none at all. 

Fig. 19 shows the same fracture, machine etched. 

Fig. 20 is an arm of the Maltese cross. It was 
rade red hot and plunged into a solution of aniline 
blue, being then broken and immediately photo- 
graphed. It will be seen that the liquid has pene- 
trated nearly fin. It may be desirable to keep this in 
mind when studying corrosion problems. If any 
corrosive fluid or gas can penetrate into metal the 
corrosion may not be entirely superficial. Cast iron 
is affected throughout by superheated steam under 
high pressure until it can be broken between the 
fingers as easily as a biscuit. 

Steel used for rifle barrels is penetrated by the pro- 
ducts of the explosion of cordite, and however care- 
fully the rifle is cleaned it requires cleaning a dozen 
times before the best grease will prevent it rusting 
further. This is no doubt due to the products of the 
explosion that have been forced into the steel; in 
time they become neutralised. Some steels are very 
superior in this respect to others. 

The Institute has an important committee studying 





























FIG. 18—Ingot Broken Cold 


the subject of the corrosion of condenser tubes. A 
great deal of knowledge has been accumulated of the 
causes of corrosion, and by avoiding these as far as 














FIG. 19—Broken Ingot Etched 


limit of perfection that it is possible to attain by this 
method has probably not yet been reached, but a 
bearing has been produced that will support a load 
of 4000 ]b. per square inch. If a test gives a less 
result it is simply evidence that the surfaces or lubri- 
cation are imperfect. 

It is a happy circumstance that a paper by R. 
Genders* should be presented to this meeting. The 
author concludes by expressing the hope—which 
your President shares- 
| behaviour of different types of alloys will be studied 

















FIG. 20--Showing Penetration of Water into Bronze 


| by those specially engaged in their investigation or 
manufacture. There is no conflict in the views pre- 
sented in this address and Mr. Genders’ paper. although 
they were prepared in complete ignorance of the 
experimental work carried out by each other. 











Grosser Kurfurst. 


In a paper which was read before the 
Engineers and Shipbuilders in Scotland on Tuesday evening 
last, March 8th, Mr. John S. Brown gave a brief but irfor- 
mative account of the machinery installation of the ex- 
German battleship Grosser Kurfiirst, which he visited 
in the course of a disarmament inspection at Rosyth, 
on November 22nd, 1918. The Grosser Kurfiirst was 
built at the Vulcan Works, Hamburg, and was completed 
in 1914, and her principal particulars are as follows : 
Length, 573ft.; breadth, 96ft. 9in. ; draught, 27ft. 3in. ; 
displacement, 25,390 tons ; speed, 23 knots ; shaft horse- 


fuel, 3540 tons of coal and 700 tons of oil ; armour, I4in. 
Krupp ; armament, ten 12 guns and 5 torpedo tubes. 

The chief interest of the machinery installation would 
appear to be the somewhat involved scheme of subdivision 
adopted in the machinery spaces, with a view to reducing 
the vulnerability in action. Altogether there were nine 
engine-rooms and nine boiler-rooms, which the 
compares with three boiler-rooms and three engine-rooms 
for H.M.S. Iron Duke, a British ship belonging to our 
building programme for the same year. On good authority 
it has been stated that in other parts of the German vesse 
the subdivision was less minute than in British ships, so 
that there was no great contrast in safety. To the engineer 
the machinery of the Grosser Kurfirst is noteworthy, 
however, on account of its distinct complexity. The sub. | 
division of the engine-rooms was built around a three 





possible brass tubes can now be made to: last much 
longer than before. There is, however a good deal 
more to be learned. The effect of corrosion is more 
widespread than is generally realised. Machinery 
bearings become worn in time, and the wear is com- 
monly attributed to abrasion ; with imperfect lubrica- 
tion this is correct. With perfect lubrication, how- 
ever, the only cause of wear is corrosion. The sur- 
faces are separated by a film of oil, and so long as this 
obtains there can be no abrasion. The oil always 
contains some corrosive impurity ; with the animal 
or vegetable oils this is mostly oleic acid, and with 
mineral oils sulphur compounds. If the separating 
film is thick enough the products of corrosion remain 


on the surfaces and arrest further corrosion, but if 


shaft machinery arrangement, with H.P. and L.P. tur- 
bines in tandem on each shaft. Each shaft thus formed 
an independent unit. The H.P. turbine was arranged | 
in the forward compartment, with the exhaust pipe passing 
aft under the floor-plate level to a compartment with the | 
combined L.P. and astern turbine. This turbine again 
exhausted overhead to the next aft compartment, which 
accommodated the rectangular single pass condenser, and 
the extraction and circulating pumps. The H.P. turbine 
had a four row impulse wheel, which was followed by about | 
five reaction expansions, and was designed for a steam 
pressure of 228 lb., while the L.P. turbine had four reaction 
expansions. A feature of the rotors was that the shaft was 
extended through the centre of the drums which carried | 
the reaction blading. Spherically seated white metalled 
bearings were employed, which were fitted for forced lubri- | 
cation and water cooling. No safety strips were provided | 





the film is extremely thin these products of corrosion 





* “The Mechanism of Inverse Segregation in Alloys.” 


that the examination of the | 


The Machinery Installation of the| 


Institution of | 


power, 48,000 maximum at 260 revolutions per minute ; | 


author | 


gear and capstans. He noted that the dog clutches for 
the cross connecting shaft betweer the steering engine an« 
the two rudders were of interest, because the teeth wer 
tapered about 10 deg. on the engaging side to insure easy 
meshing. The paper concluded with a brief account of the 
flooding arrangements and the organisation and equipment 
for dealing with under water damage. 








Institution of Mechanical Engineers. 


AT a meeting of the North-Western Branch of thx 
Institution of Mechanical Engineers, held at the Engineers’ 





Club, Manchester, on March 3rd, Mr. H. H. Asbridge, 
M.1. Mech. gave a lecture, illustrated by lantern slides, 
entitled ** Recent Developments in Grinding Machines 


and Processes.’ Mr. Asbridge said that while the pre- 
cision grinding machine was becoming an increasingly 
important factor in the building and maintenance of 
locomotive and pailway rolling stock, perhaps the greatest 
progress had been made in the design and construction 
of machines used in the motor car and aeroplane industry. 
The growth of the motor vehicle movement in the United 
States and the intensive production of cars was, to a great 
extent, responsible for the progress that had been made. 
The demand for labour-saving machine tools in the United 
States and the immense home market eagerly waiting to 
absorb the latest production of the tool maker were r 

sponsible for the stimulation of design to the utmost, and 
in that respect constituted a condition of affairs non- 
existent in any other part of the world. From the fore 

going considerations Mr. Asbridge said it would appear 
| at first sight that British machine tool makers must surely 
be outclassed, especially in view of the fact that makers 
in America were able to concentrate on fewer lines and 
were therefore more highly But viewed 
a whole, that was far from being the case, as Britain was 
after all a general engineering country. British engineering 
trade had been built up on general lines, our workmen 
had been trained up in that way, but, nevertheless, where 
machined parts had to be produced in large quantities, we 
could hold our own, while, when it came to larger units, 
which had to be built singly or in small numbers, we could 
more than hold our own. Special prominence was being 
| given to the increasing use of auxiliary appliances to help 
| out, and, in some cases, to supersede mechanical motions, 
| He instanced the employment of the electro-magnet or 
solenoid used in connection with trip and sizing mecha- 
nisms, as well as the use of hydraulic mechanisms using 
oil instead of water for traversing and feed motions. He 
prophesied that in the near future the reciprocating mecha- 
| nism of grinding machines would be hydraulically operated, 
as such mechanism permitted infinite variety of speeds 
and the easiest control. Another development which 
the author mentioned was the increasing sizing 
mechanisms for automatically gauging the diameter of 
the work, so that the operator was relieved of a good portion 
|of his responsibility, while output was vastly increased, 
Besides increasing production such gear enabled limits 
of tolerance to be decreased. 

Mr. Asbridge referred to the still all too common belief 
that the precision grinding machine was purely a luxury 
tool, and only to be used where hardened work was being 
| dealt with or where great precision was desired. Such a 
belief, he said, was quite wrong, as grinding machines could 
be used simply to give a high finish to parts, because it 
was cheaper to grind than to finish by hand ; it might be 
used to grind surfaces simply to give a longer life ; to grind 
surfaces because it was cheaper to machine them that way 
than by any other method ; or they might be used for 
producing accuracy because no other method was available. 

Summing up, the author said grinding was becoming a 
more and more important factor in the production of 
mechanical appliances, no matter what the class of work 
might be. On plain grinding machines the use of broader 
grinding wheels and heavier spindles with oscillating motion 
was revolutionising the grinding of small parts, which 
could be formed by a straight-in feed or forming cut method. 

In the course of his lecture the author showed a number 


specialised. as 


use of 


| of lantern slides representing machines used for locomotive 


building and maintenance of rolling stock ; for motor car 
engines and gear-boxes ; for Diesel engine cylinders, cams 
and shafts; for roll grinding of all kinds, and general 
purpose machines for mass production of small parts. 
Quite an interesting feature of the proceedings was 
provided by the informal discussion, and the questions 


| and answers which followed Mr. Asbridge’s lecture. 
| 








At the annual dinner of the Euston branch of the Rail- 
way Clerks’ Association on the 26th ult., Mr. A. G. Walkden, 


| the general secretary of the Association, stated that the 
| leaders of the three railway unions had received a letter 


from the Railway Companies’ Association asking them to 
join with the chairmen and general managers of the com- 


| panies in an interview with the Government to see whether 


they could get a fairer arrangement as between the 
expenses of road, motor and railway working. If road 
motor services were going to tear up the King’s highways, 
they ought to pay more towards the burden of upkeep. 
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A Swedish Railway Memorial. 


On the road between Karistad and the valleys of 
Virmland, in Sweden, there stands the monument illus- 
trated below. It bears an inscription which may be roughly 
translated as follows: ‘‘ This stone marks the spot where 
the first sod was turned for the copstruction of the first 
Swedish railway, on May 5th, 1849, by Claes Adelskéld.” 
On inquiry we learn that some years before the construc- 
tion of the Swedish State Railways had been begun, the 
steel works of Viirmlard built a line for the service of the 
works, In this way the first company, the Fryksta Rail 
way Company, came into existence. Its purpose was to 
build a railway from the south end of Lake Fryken to 
Klara River, the total distance being about 5 miles. The 

















FIRST SWEDISH RAILWAY 


MEMORIAL STONE OF 


worst gradient was 1 in 40, and the gauge was 1-099 m., 
or about 3-6ft. The cars were pulled up the inclines by 
horses. The railway was completed in 1849 under Lieut. 
Claes Adelskéld, who was in charge of the works, and was 
officially opened by King Oskar I., whilst passing on his 
way to Norway. The first locomotive used on this railway 
is now to be seen in the Swedish State Railway museum. 
It was built at Munktell’s Engineering Works, where the 
first Swedish locomotive was constructed in 1847 for the 
Nora-Ervalla Railway. The first rails were made of cast 
iron, but were subsequently replaced by a rail of inverted 
channel section 


| durability and temperature work-hardening curves. 











SPECIFICATIONS FOR OIL PAINTS. 


issued British standard specifications for zinc oxide ready- 
mixed linseed oil paint and tinted zinc oxide ready-mixed 
linseed oil paint They contain clauses regulating the 
composition, together with standard reception tests, for the 
purchase of these materials, together with appendices 
giving methods of carrying out the tests. These specifica- | 
tions have been prepared at the request of the paint manu- 


j 
Tue British Engineering Standards Association has just | 
| 
| 
| 


facturers by a Committee representative of both the buying 
and manufacturing interests, and as in the case of all 
British standard specifications, they will be reviewed as 
experience of their working or progress in the industry 
renders it necessary, and revised issues will be published 
from time to time. Amongst other spceifications in hand 
which will be published as completed are the following :— | 
Painting materials: Red oxide of iron oi! paste, Class 1 | 
and 2, lead chromes, Prussian blues, Lithopore, Litho- 
pone oil paste, carbon black, mineral black, vegetable 
black, lamp black and gold size. Copies of these two new 
specifications—Nos. 277 and 278, 1927—-may be obtained 
from the B.E.S.A. publications department, 28, Victoria- 
street, London, 8.W. 1, price 2s. 2d. each post free. 











It was recently announced, in the Jron and Coal Trades 
Review, that about two acres of land and 450ft. of quay 
space on the west side of the Roath Basin, Cardiff Docks, 
had been taken over on a lease from the Great Western 
Railway Company by the Star Patent Fuel Company, Ltd., 

i 
| 
| 





for the erection of a new patent fuel works and equipment 

for the rapid loading of vessels. Operations are proceeding | 
for the clearing of the two and a-half acre site of the old | 
pumping station, erected about sixty years ago at the | 
Roath Basin, Cardtff Docks, for the erection of a new works. 





Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 


correspondents. ) 


WORK-HARDENING 


Sin,—I notice that in the February 4th and lth of 
Tue ENGINEER you have published the paper ‘‘ Work-Hardening 
Properties of Metals,” by Edward G. Herbert, of Manchester, 
England, which was the Machine Shop 
Section of the American Society of Mechanical Engineers at the 
Annual Convention of the Society, held in New York during the 
first week of December last year. 

There can be no question that Mr. Herbert's paper represents 


IsSUIOS 


presented before 


a very valuable contribution to the art and science of metal 
cutting and there is really very little that a person, not directly 
connected with the tests reported by the author, can add to the 
paper apart from subscribing wholly to the contents of same. 


| There are, however, certain points to which Mr. Herbert does 


not refer in his paper and which must be such as I am going to 
mention below, if Mr. Herbert's theory and experiments as 
reported in the paper are correct. 

The author has shown numerically the changes in hardness 
that take place in the metal lying in the path of the tool that is 
cutting it. He shows that this induced hardness affects the pro- 
cess of cutting, and the life of the tool. 
sidering the durability of the tool, as does the author, we con- 


If, now, instead of con- 


sider only # predetermined or predescribed uniform condition 
of wear or bluntness of the tool, and take longitudinal cuts on « 


bar in a lathe at, increasing speeds, the result must be that the | 
| 


lengths of the surfaces cut will follow the author's curves of 


clusion naturally follows, if the author's deductions are correct, 


| that the induced hardness is influenced by the temperatures at 


which deformation occurs and changes with the cutting speeds. 
Tests which I made some years ago confirm this conclusion. 
In making finishing cuts in a lathe on a steel bar, both with carbon 
and high-speed tools, it was found that the lengths of surfaces 
machined with increasing speed follow a curve similar to those 
of the author. If the quality of the finish at different speeds 
these finishes have been photographed and magnified by me 


could be represented on a diagram, the latter would have a form | 


similar to the curve giving the relation between cutting speeds 
and surfaces machined. In other words, the phenomenon would 
the Whitaker ring described Mr. Herbert's 
paper, the ring being transplanted, so to say, from a plane, as 


be similar to in 


in the paper, into space, and it is my opimon that it is quite 


probable that on a bar of a large diameter a second Whitaker | 


ring would be observed by the author in the process of surfacing, 
although of a different degree of brightness. 

As to the reference by the author to the hollow in the upper 
surface of the tool as proposed, according to him, by Dr. Klop- 
stock, as a matter of fact this was proposed by me first at the 
Cincinnati meeting of the American Society of Mechanical Engi- 
neers eight years before Dr. Klopstoc k proposed it.* The theory 
then advanced by me for this proposal was based on the formation 
of elementary, ¢.¢., 
be imagined as consisting. 


very thin, chips, of which the actual chip can 
These thin chips must cause internal 
friction, displacement, and also heat formation. 


New York, February 24th R. Po.taKkorr. 


Thanks are to Mr. R 
his test results in which the durability of the tool rose to a 
The further point he 
mentions, that not only the durability of the tool, but also the 


Sir due Polikoft for having recalled 


maximum as the speed was increased 
quality of finish on the work rose to a maximum corresponding 
with a certain critical speed, is of special interest, and perhaps of 
practical importance. It seems impossible to avoid the con- 
he that the which the 
highest finish horizontally along the bar were precisely those 


clusion draws, conditions produced 


which would produce a Whitaker ring in a surfacing cut, and 
that these conditions correspond to the peak of the speed dura- 
the 


which has been designated the 


bility curve and to depression in the temperature-work 


hardening curve D, depression 
or free cutting range of temperatures. 
Mr. Poliakoff is correct in his opinion that a second Whitaker 


ring may be observed. It is not, however, necessary to use a 


bar of large diameter, as any desired cutting temperature can | 
be generated, even on a stall bar, by selecting a suitable lathe | 


speed. 


end of a steel bar, 4in. in diameter, and these are 


correspond with the D,, D, and D, minima in the temperature | 


work hardening curve. It is well known that Whitaker rings 
occur on metals other than steel, and it seems probable that their 
investigation may prove useful in determining the best conditions 
for working such metals. Thus, 
the aluminium-zine 
work-hardening curve is shown in Fig 
Lith. 
whether it was produced at the D, or the dD, temperature. 
Manchester, March 9th Epwarp G. HEerserr. 


alloy whose 


og 


produced on temperature 
page 156, February 


Only a single ring appeared, and it is not yet known 


Sin,—In the February issue of Tuk MetaLuuraist, comment 
ing Mr. E. G. Herbert's paper on “The Work-hardened 
Properties of Metals,” you say : The work-hardening capacity 
of the material thus becomes the determining factor. 
Herbert has here rendered good service in calling attention to a 
factor which had not hitherto been sufficiently considered —if 
indeed it had been noticed at all.” 

As understood by a metallurgist, this is no doubt correct, but 
I have pleasure in drawing your attention to my letter printed 
in the December 10th, 1920, issue of Toe ENGINEER, page 580, 


| in which I endeavour to draw attention to this factor, a pleasure | 


I hope to repeat in respect to the other important factor in due 
course. Cc. L. Scumprer. 


Baslow, March 5th 


A SPEED RECORD. 


Sm,—My attention has been called to an article headed “ A 
Speed. Record,” on page 147 of Tue Eycrineer of February 11th, 
1927. The instrument used was the R.A.C. electrical timing 
apparatus, which is an automatic electrical timing instrument 


The work of demolition involves the dismantling of the | - 


old iron coal hoist, believed to be the first erected at Cardiff | 
Docks, and the felling of a 100ft. high stack. 


employing “refined electrical contacts analagous to 
* Journal, Amorican Society of Mechanical Engineers, 1917, | 
page 700. See also Tron Trade Review, 1917, October 4th 


This con- | 


believed to | 


a well marked ring has been | 


Mr. | 


| those employed for measuring the velocity of projectiles.” This 
| was devised, and to a large extent constructed, by Brig.-General 
Sir Capel Holden, K.C.B., F.R.8., who, when Superintendent, 
Gun Factory, Woolwich, designed the apparatus for measuring 

| the velocity of projectiles. 

F. Linpsay Luoyp, 

| Official Timekeeper to the R.A.C 

83, Pall Mall, 8.W. 1, March 8th. 








'Longlands Diamond Pool on the 
| Vaal River. 
| 


AFTER preparations extending over twelve months and 
delay caused by difficulties in obtaining capital on terms 
satisfactory to both sides, operations have now commenced 
for the drainage of what is known as Longlands Pool on 

| the Vaal River, where it is believed that diamonds to the 
value of millions will be found. 
| The Vaal River diamond diggings have been celebrated 
for many years, and stones to the value of hundreds of 
| thousands of pounds have been found along its banks 
|} and in its bed. Operations in the bed of the river have 
| been usually conducted in the summer time, when the 
| river is very low and in many places breakwaters have 
been run out to divert the stream temporarily and lay bare 
portions of the bed. Great success has invariably attended 
the operations. Nothing has, however, been done hitherto 
regarding the Longlands Pool for various reasons, the 
principal being that the owners of the claims, extending 
from each bank to the middle of the bed of the river, have 
| continually failed to come to any mutual arrangement. 
The area has been pegged out in claims for many years, 
and although some of the holders have at times been hard 
| pressed, they have managed to pay the claim licences for 
periods as long as twenty years. One of their number, 
| however, last year succeeded in bringing the remainder to 
| one mind, and now the company which they formed, ** The 
African Diamonds, Ltd.,’’ has secured in London sufficient 
| capital to carry out its project of damming and diverting 
the Vaal River above the Pool, thus enabling the company 
to prosecute its researches. 

It is anticipated that, when the pool is partially drained, 
millions of tons of diamondiferous gravel will be laid open 
to the enterprise of the investors, and that the harvest 
is likely to be such as to constitute one of the most inter 
esting chapters in the history of diamond recovery in South 
Africa. 

The Longlands Pool is approximately a mile long, and 
| is evidently due to a bar or dyke of hard rock which cuts 
| across the river bed at the lower end. The softer rock on 

both downstream and upstream sides of this diabase dyke 
has been eroded, with the result that, on the former side, 
| a small fall of about 7ft. and on the latter a long deep pool 
| has been formed. The pool is situated in the centre of 
what have been proved to be the richest alluvial diggings 
jon the river. By means of breakwaters and diversion dams 
| almost every part of the river bed has been laid bare right 
| up to the upper and lower ends of the Longlands Pool itself 
land the best results have been obtained in such of the 
deeper holes in the beds as have been laid open. 

According to the official records, the claims in Longlands, 
right up to the water's edge, have produced stones to the 
value of £476,193 during the last 144 years. The past 
history of finds has led definitely to the belief that Long- 
| lands Pool, with its stretch of deep water, must contain 
the richest accumulation of stones on the river. 

The scheme being operated upon is to construct a diver- 
sion weir at the top of Longlands Pool, together with a 
canal on the south side of the river, discharging below the 
falls at the lower end. Pumping plant of high capacity 
will be laid down to pump the pool dry, and while washing 
plant will be set to work at once in the bed, cableways 
will also be erected with which to remove as much gravel 
as possible to the bank above flood water level, so that 
| production can be continued during the high-water months. 
| Owing to the formation of the pool it is considered a cer- 
tainty that whatever has been washed into the pool as 
long as the Vaal has pursued its present course must have 
remained there. 














Three distinct Whitaker rings have been observed on the | 
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AMERICAN advices state that on February 11th President 
| Coolidge sent from his office in Washington an electric 
current which fired a shot that removed the rock that 
divided the east and west headings of the Moffatt tunnel. 
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The Economic Production of Steam 
by Electricity.* 


By C. J. WHARTON, M.LE.E. 

In introducing his subject, the author said that he 
intended to show that it was a commercial and economic 
proposition—under certain circumstances—-to generate 
steam by electricity. He did not, of course, suggest that 
the steam when produced should be used for power pur- 
poses, as that would indeed indicate madneés. 

The conditions required were—(a) very, very cheap 
current; (6) all machinery in the works electrically 
driven ; and yet (c) a quantity of live steam required for 
process purposes in the mill or factory. 

The inventor of one particular type of electric boiler 
suggested as a formula that where electricity could be 
obtained per kilowatt-hour at a price equal to one-third 
to one-fourth of the cost of a kilogramme of coal, electric 
production of steam began to be economic. Translated 
into English terms, Mr. Wharton said that, put very 
roughly, where coal was 30s. per ton and electricity 0- 1d. 
per unit, coal might economically be displaced by electricity 
for the production of such steam as was required for pur- 
poses other than for power, but undoubtedly every case 
required individual investigation. 

His connection with this subject dated, he explained, 
from early last year when clients of his in South America 
put the proposition before him that for approximately 
ten hours out of the twenty-four, they used from 1000 
to 1500 kilowatts less than their average load, and that 
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FIG. 1--“VOLTA”’-TYPE ELECTRIC BOILER 


the bulk supply company was prepared, if the consumers 
could fill up that valley in their diagram, to supply the 
current at an extraordinarily low figure. The figure itself 
he was not able to give with accuracy, as its computation 
was complicated by an involved process of varying ex- 
changes, payment half in paper, half in gold, and so on, 
but it might be taken as between -07 and -08 of a penny. 

His clients took continuously several thousand kilowatts 
of energy into their works at 6000 volts, 50 periods, the 
greater part of it being transformed on their own premises | 
to 400 volts, which was the working power pressure 
throughout their mills, except for certain large motors 
at 6000 volts. Their power was, of course, all electrical, 
but they required for process work in the manufacture of 
one of their products, a quantity of steam amounting to 
20,000 lb. per day, and that amount was likely to be doubled 
very shortly. The steam was required at a low pres- 
sure between 10 1b. and 20lb., and hitherto they had 
been using a range of fired boilers to produce it. Fuel, 
however, was very expensive, and it was a question whether 
it would be possible to substitute electricity for the fuel, 
and he was instructed to go fully into the matter. 

Such figures for current as he had mentioned above, 
were not, the author explained, obtainable in this country, 
and therefore it was no wonder that English manu- 
facturers had devoted no attention to electric boilers ; 
but he found that the subject had been fully worked out 
in Sweden and in Germany, and to a smaller extent in 
Canada, Switzerland and Italy. From the information 
he was able to obtain here, it seemed that the two first 
named had by far the largest experience, had long ago 
passed the experimental stage, and had numerous cus- 
tomers who were using electric boilers with complete 
satisfaction. He had interviews with the London repre- 
sentatives of the two systems, who painted such a bright 
picture and held out the promise of such performances 
as were almost impossible to believe without personal 
investigation that it was arranged that he should see both 
systems in operation and ascertain from the users-—not 
the manufacturers—what their views were. 





* From a paper read before the Institution of Engineering 


| that that was, in practice, arrived at by the engineers in 


He delegated the journey to Sweden to Mr. C. M. Read, 
and between them they saw a number of installations in 
Sweden and Germany. Thé remarkable thing was that 
all the statements made by the manufacturers were borne 
out by the users. The extraordinary efficiency, the ease 
of working, the absence of any injurious effects to the 
boiler itself, and the general and perfect satisfaction experi- 
enced by the user, were most surprising. 

The question of working costs being “ practically 
nothing,”’ as stated to him in London by both firms was 
the principal one that he wished to investigate, the state- 
ments being such as he could not understand as being 
possible, but he found nearly every engineer in charge of an 
electric boiler, whether it had been working two, three or 
four years, was emphatic that he had no maintenance 
charges whatever. To take one case alone which he per- 
sonally inspected at Freiburg, the city engineer, Mr. E. 
Eitner, assured him that in the course of two years he had 
no costs to debit to the electric boiler for maintenance 
and he repeated that in an article contributed by him to 
the ‘‘ Proceedings *’ of the Institute of Electrical Power 
Engineers, in which he stated in the following words 
that “ the installation had fully justified its ex- 
penditure and proved a great commercial success. . 

The up-keep costs of the boiler had been absolutely ‘nil 

° the boiler worked silently and gave no trouble to 
the supply circuit, the loading of the three phases being 
perfectly balanced.” 

The only exception to the “ no costs "’ report they met 
Mr. Read was shown a bank of three large boilers—each | 
taking 3000 kilowatts—-working at 10,000 volts, which 
with the exception of two weeks in each year, had been 
running at full load for twenty-four hours a day for four | 
years, and the renewals in all that time had only been some | 
electrodes and a few porcelain parts—which was con- | 
conditions-—-but the boiler shells showed no trace of pitting 
or corrosion. 

The underlying principle of the two systems of boiler 
with which he was dealing was, the author continued, the 
| same, that was to say, the boiler was relatively to the 
output, a small one of vertical type, with three iron elec- 
trodes immersed in water and three-phase current at 
3000 to 10,000 volts applied, the water itself being the 
resistance whence the heat was obtained. The details, 
however, varied considerably. 
| In the Swedish or “ Volta” type—Fig. 1—the water 
| level in the boiler was kept uniform and variations accord- 
|ing to input of electricity and output of steam were 

obtained by raising or lowering vertical tubes surrounding 





the electrodes which shortened or lengthened the path of | 
of the conductors in that case | 


| the current, the entry 

| being through the bottom of the boiler to vertical electrodes 
fixed to the base of the shell. 
| In the “ Penzold,” or German, system—Fig. 2—the 
| leads were brought in through the top, and hanging elec- 
| trodes were used with piled discs of insulating material 
surrounding them to direct the course of the current, 
| while the work done was varied by raising or lowering the 
water level. That was just briefly the difference between 
the two systems, both of which might be made wholly 
automatic or might be hand controlled. 

Continuing, Mr. Wharton said that in practice he could 

find no difference in the satisfaction given to the user. 
| That satisfaction was based upon : 


(I1.) The extreme cleanliness of the operation ; 
(ILL.) The small space occupied for a large output ; 
| (IV.) The complete automatic possibilities reducing 
attendance costs to almost nothing ; and 
(V.) The virtual absence of repairs, maintenance and 
depreciation. 


| (I.) The very high efficiency of conversion : 
| 


As regarded (I.), the efficiency claimed was nearly 100 per 
cent., as practically every kilowatt-hour expended was 
returned in B.Th.U., the only loss being due to heat lost 
by radiation. That loss could be brought down to the 
lowest dimensions by thorough lagging of the whole of 
the boiler, and as a matter of practical and commercial 
usage the makers were prepared to guarantee an efficiency 
of 96 per cent. There was, however, a further loss to be 
vonsidered. It was due to blowing off the mud thrown 
down from the impurities in the water. It was essential, 
of course, that the conductivity of the water should remain 
constant. Perfectly pure water could not be used, in view 
of its high resistance and a certain amount of impurity 
was necessary, but as that did not pass over with the steam, 
the conductivity of the water gradually increased, so that 
it was necessary to blow out the surplus and keep the water 
in the boiler at approximately uniform analysis. He found 





charge in two different ways :— 


(a) A good blow down at prolonged intervals. 

(6) By so arranging the sludge cock that a small 
dribble containing the surplus impurities was always 
running. 


That, of course, entailed a certain loss of efficiency, but 
the net result was that with feed water at 68 deg. Fah., 
1 kilowatt-hour would produce 2-75 1b. of steam at a 
gauge pressure of 114 |b., and that was what the installa- 
tion, with which he was at present concerned, was guar- 
anteed to do. 

He had hoped when the date of the paper was fixed that 
he should have been able to report actual results, but with 
one delay and another the apparatus was not yet erected 
in Rio, and therefore no trials had yet been made. The 
plant, however, had been shipped, and should be erected 
and started to work in a comparatively short time. 
Meanwhile, he could only say that similar results had been 
obtained in other plants which he had seen working on 
the Continent. 

With regard to (II.) cleanliness, it would be evident to 
all who had had to do with steam boilers fired by coal, that 
a boiler without fuel must be a very different proposition, 
and, in fact, all the electric boiler-rooms he had seen had 
been kept as clean and bright as the most spotless engine- 
room or switch-room. 

(III.)—Space occupied—That was very remarkable. 
In one case he saw three Lancashire type boilers which 


sidered by the user as highly satisfactory with such severe | 


also owned the electric supply system. They used the 
coal-fired boilers or the electric boiler as circumstances 
would allow. Whenever they could spare the current, they 
used the electric system, and greatly preferred it ; but the 
comparison between the two in the space required was 
almost laughable, for the electric boiler occupied a space 
in the corner, certainly not more than 7ft. by 7ft., includ 
ing switchgear and everything else, and it did the sam: 
work as the three Lancashire boilers. 

([V.)}—Attendance—Both manufacturers had worke« 
out a very complete automatic system for regulating th: 
input of electricity and/or the output of steam, and no 
attendance was required for hours at a time. In his 
clients’ particular case, the boiler was not connected direct 
to the consuming mains, but was taken into a Ruth- 
accumulator, that course being necessitated by the fact 
that the cheap supply of current was not available at th: 
time when the steam was required, and switches wer 
arranged so that when the capacity of the accumulator 
was reached, the current was automatically cut off and 
the boiler went out of action. On the other hand, if steam 
was being used during the time that the boiler was work 
ing, the pressure in the accumulator would fall according 
to the demand, and the input from the boiler was auto 
matically increased, so that the pressure and quantity of 
steam entering the accumulator might be varied to suit 
the demand for steam. 

(V.)—Repairs and Maintenance—The very small 
amount of wear and tear was undoubtedly attributable 





with was in the case of a ha A mill at Gota, Sweden, where to the fact that the greatest heat in the whole apparatus 
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FIG. 2—-“PENZOLD”’ ELECTRIC BOILER 


was at the point where the steam was generated in the 
middle of the water. It was not like a fuel-fired boiler, 
where the outside of the plates or tubes was subjected to 
intense heat, only a portion of which got through to the 
water. In the electric boiler the lowest temperature was 
necessarily the outside of the boiler plates. That inci- 
dentally made for small heat radiation, but the great 
point was that the plates were not subjected to intense 
external heat, whilst the inside was at a lower tempera- 
ture. The result was no pittipg and no scale. The hottest 
point being in the middle of the boiler, impurities fell to 
the bottom in the form of soft mud, and although he had 
not himself seen the inside of a boiler after use, he had 
been told by the owners and engineers of boilers working 
for a long time that there was no scale and no pitting 
Mr. Read was, however, more fortunate in Sweden, for 
he found in one works a boiler which had just been opened 
out for its annual inspection, and saw for himself its 
perfect condition. 

The electrodes, of course, might be expected to show 
some signs of deterioration, but owners had told him that, 
with boilers working ten or twelve hours a day, there was 
no wear on the electrodes after two, three or even four 
years of use. That was due to the fact that in both types 
of boiler, the greatest heat was developed—not at the 
electrode itselfi—but at some distance from it, and that 
result Was brought about in the case of the “ Volta” 
boiler by the movable tubes which acted as a deflecting 
shield, whilst the *‘ Penzold’’ people, considering that 
the porcelain or quartz tubes were liable to fracture, had 
evolved a system of surrounding each electrode by four 
rods which carried a number of insulating discs, so con- 
stricting the passage from electrode to electrode, or elec- 
trode to shell, that the greatest heat was developed away 
from the electrode itself. Both those methods success- 
fully accomplished their design, but he had heard of other 
makes of electric boilers in which these deflecting shields 
were not used, with the result that an arc was sometimes 
formed, that not only ate up the electrode but caused 
considerable out-of-balance in the phases. That, of course, 
would be fatal to the success of any such boilers if connected 
to a general supply. 





were required to supply a large building with steam ; in 
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fact, it was a hospital belonging to the municipality, which 
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REMARKS. 
Left dock, Antwerp, 2.29 a.m. Counter 2258145. All clear 
pilot station, 10.55, December 25th. Counter 2287840, 
December 25th, 1926.—-Rough sea, following. 
December 26th Rough sea, following. 
December 27th Moderate N.E. sea. 
December 28th Smooth sea. 
December 29th Smooth sea, variable winds 
December 30th.— Moderate sea, heavy ground swell. 
Draught and Weights. 
Salt 
For Ait Mean. Displace- water Fresh 
ward ment. ballast. water. 
ft. in. ft. in. | ft. in. 
Leaving i7 3 20 5 18 10 8760 400 150 
Arriving 6 3:23 3 is 9 8750 800 75 
Average 18 9 8755 600 112-5 
Engine Results 
Port Bet ween 
to pilot 
port. stations 
Total revolutions 1,677,355 1,641,360 


Average revolutions per min. Rt 87-5 
Distance by engines 3,760 3,700 
Distance by observations 3,269 3,185 
Slip per cent. by observations 13 i! 
Average knots per hour by 


observations 9-58 10-1 
Total oil consumed at sea, 
barrels 1,170 1,140 


Average 8.H.P. between pilot stations 
Oil per 8.H.P. between pilot stations 


Oil per 100 knots between pilot stations 36 barrels 


Oil Consumed 


At sea h. min Barrels. 
From dock to pilot station 8 28 25 
Between pilot stations 314 9 1140 
From pilot station to dock 5 
For refrigeration 
For dynamos 
For heating and cooking 
Total - . 322 37 1170 
In port. 
For cargo purposes (winch hours 155 0 ‘ 10 
For ship's purposes 95 O x 
Grand total 572 37 . 1188 
Gallons. Barrels. 
Arrival Antwerp : Fuel oil remain- 
ing from last passage 134,310 3,198 
Fuel oil leaving Antwerp 132,600 3,155 
Arrival Boston, total 84,450 2,010 
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NEER’S LOG 
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134,640 302 291 3 24 28 11-9 48 80 564 500 «886 124 96 118 24 1618 22 230 300 
133,340 300 299 24 30 12-2 48 82 56 500) 86 124 96 116 24 1662 4 230 300 
131,810 297 297 24 28 12-1 58 84 58 500 88 124 96 118 24 1686 s 230 315 
132,640 297 270 9 24 28 ll 60 80 60 | 500 88 124 96 116 24 1651 4 230 320 
129,950 297 248 15 24 20 10-2 66 78 64 480 88 124 96 114 24 1616 230 320 
117,260 292 197 24 24 18 8-1 68 78 60 449 88 124 96 114 24 1622 4 230 310 
132,050 298 287 3 24 24 11-76 60 84 54 520 86 124 94 116 24 1629 10 230 300 
125,490 288 186 34 24 18 7-6 58 80 36 460 86 122 96 114 23 ] 1614 13 230 300 
113,570 298 191 24 24 16 7-9 56 80 58 460 86 122 94 114) 24 1572 | 24 230 300 
132,670 297 280 5 24 26 11-5 60 78 40 530 86 122 90) 114 24 1584 24 230 300 
120,300 297 179 33 24 «14 7-3 34176 39 440 86 120 88 114 24 1611 | 24 230 300 


December 31st.—-Moderate 8.E. gale, rough beam sea. Ship 
pitching and engine racing slightly. Governor working O.K 

January let, 1927.—Moderate N.W. wind, rough sea. Had to 
reduce speed as engine raced and governor tripped too often 

January 2nd.—Rough 8.E. sea. Ship pitching and engine 
racing at times. Governor worked O.K 

January 3rd.—Rough, irregular unbroken sea. 
badly, but governor worked O.K. 

January 4th.—Rough N.W. sea, strong N.W. wind 
pitching badly and engine racing. Governor working O.K 


Engine racing 


Ship 


ENGINEER'S PASSAGE 


From Antwerp, Belgium, date December 25th, 1926. 


Port. Hour. 
a.m 

Left berth Antwerp, Belgiun 2.29 
Left port . - : 8.49 
Left pilot station - 10.55 
Arrived pilot station Boston, Mass 8.19 
Arrived port , 9.30 
Arrived berth 10.10 


Lubricating Oil, Oil Stores, and Fresh 


Remaining 
from last 


passage. 

Lubricating oil (general),.D.T.E. heavy medium, 

gallons 1770 
Cylinder oil, Navy mineral, gallons 1454 
Compressor oil, heavy X, gallons 356 
Piston-rod, 600 W., gallons 339 
Kerosene oil, gallons - 190 
Refrigerator compressor oil, gallons 8 
Bunker lamp oil, gallons 
Fresh water, tons 130 
CO, or ammonia, Ib. 100 


Numbers on ammonia flasks 


General Remarks on Weather, Causes of Stoppages, Quality of 
Stores, Oil, dc. 
pitched and rolled so badly at times that engine had to be slowed 


Had considerable rough weather, and ship 
down to prevent racing. Aspinall governor worked O.K. Engine 
behaved fine throughout trip. Spray valve water cages on 
bottom cylinder show tendency to leak at times, and then take 
up themselves; no doubt when steel cylinder and cast iron 
water jacket reach temperature that they both expand the same, 
and do not bind the spray valve cage and pull it one-sided or 


off its ground joint seat. 


Received. 


to 


January 5th.—Rough sea, fair winds. Engine running nor 
mally. Ship running steadily. 

January 6th.—Rough sea and strong head winds. Had to 
slow down to keep engine from racing, as ship pitched and rolled 
badly. 

Rough seas and strong head winds. Ship pitched and rolled 
badly. Had to run on reduced speed to prevent engine racing 
excessively. 

Arrived pilot station, Boston, 8.19 a.m. 
Arrived dock, Boston, and secured, 10.10 a.m 


Counter 3929100 
Counter 3935500, 


REPORT FOR DIESEL ENGINES. 


To Boston, Mass., date January 7th, 1927 


Port Between 
Date. Running time to pilot 
port. stations. 


D.H. M. D. H. M 
a 


12/25/26 | At full speed 13 2 
»” At half speed 
> At slow speed 
1/7/27 Stopped to take soundings 00 56 
Total time under way 
Total time of passage 13 13 20 13 214 
Water Used 
Consumed Consumed Total Total 
Total. in port. at sea consumed. remaining 
1770 5 115 120 1650 
1454 11 56 67 1387 
356 3 15 18 338 
339 42 42 297 
190 5 40 45 145 
8 Ss 
5 155 5 100 105 50 
100 - - 100 


From last passage, No. 5260 and No. 6635 from the Barrett Company, of Solvay, N.¥ 


Names of engineers Position. 


L. H. Hirsehy 

W. C. Dowe 

Cc. H. Coburne 

A. F. Jones 

J. W. Christiansen 
Cc. J. Ruzicka 


Chief engineer 

First assistant engineer 
Second assistant engineer 
Third assistant engineer 
Fourth assistant engineer 


Electrician 








The Return Voyage of the M.V. 
Tampa. 


In our issue of December 31st, 1926, we gave an account 
of our visit to the M.V. Tampa at Bremen, on the con- 
clusion of her successful outward voyage. By the courtesy 
of the United States Shipping Board, her owners, and the 


| for the return voyage. 


builders of her propelling machinery, the Worthington | 


Pump and Machinery Corporation, of New York, we were 
then enabled to publish the log of the ship. In the 
present article we continue the record of the Tampa’s 
performance, and the log sheet for her inward voyage is 
reproduced. The chief interest in the vessel is that she is 
the first ship to be engined with a double-acting four- 


cylinder two-cycle oil engine of Worthington design. The | 


engine, which we described in our issues of October 3rd, 


1924, and April 23rd, 1926, has a designed output of 2950 | 


8.H.P. when running at a normal speed of 95 revolutions 
per minute. 
40in. piston stroke, and a prominent feature of the design 


The cylinders have a bore of 28in. with a | 


is the use of chrome-vanadium forged steel cylinder and | 


piston ends. Three 115 B.H.P. Worthington auxiliary 


generating sets serve to supply current for likhting the 
ship, as well as power for the engine-room and deck 


auxiliaries. 


As the accompanying log shows, after leaving Bremer- 
haven, the Tampa proceeded to Antwerp to load cargo 
Between Bremen and Antwerp 
heavy weather was encountered, while from Antwerp to 
Boston, with the exception of four days, the whole voyage 
was a very rough one. For six days the engine was racing 
more or less intermittently, while during four days the 
pitching of the ship was so severe that the propeller was 
lifted out of the water at intervals of a minute and less, 
and for a large part of the time the pitching was accom- 
panied by a roll of 30 deg. With the constant racing of the 
engine it became necessary to reduce the speed down to 
about 83 revolutions per minute. From the log sheet it 
will be seen that the average speed between pilot stations 
was 87-5 revolutions. At times the weather was so severe 
that it became necessary for the vessel to lie hove to for 
several hours. The engineers of the ship report that 
throughout the voyage the engine behaved well. With the 
constantly varying speed of the engine owing té the 
exceedingly rough weather it was not possible to make 








regular and reliable determinations of the continuous horse - 
power. 

A proof of the good engine performance is furnished by 
the fuel consumed per 100 knots between pilot stations on the 
outward and inward voyages. On the outward voyage, 
with fairly good weather conditions, it was 35-6 barrels, 
as against only 36 in the heavy return weather voyage. 
After discharging her cargo at Boston the Tampa pro 
ceeded to New York for a machinery examination. Apart 
from the routine work of the engine-room staff, the only 
jobs necessary to be done included, we are informed, the 
re-packing of the stuffing-boxes on the telescopic water 
service pipes to the pistons, the tightening up of the cross 
head nut on the injection air compressor, and the fitting of 
light steel splash guards in order to prevent oil from being 
thrown against the piston-rods and telescopic cooling water 
pipes when, in a heavy sea, the balance weights on the 
cranks dipped in the oil sump. 

The surface of the cylinder liners and the pistons and 
piston rings were examined visually through the spaces in 
the exhaust and scavenge ports and were found to be in 
good condition. This being so, it was decided not to be 
necessary to open up any cylinder heads. The main 
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bearings were also found to be in good order, and the 
auxiliary engines driving the generators did not require 
any attention. It is of interest to note that, according to 
the opinion of the engine-room staff, the engine required 
practically no adjustment either during the trip or at 
the examination after the voyage. We learn that a con- 
tinual slight improvement in fuel consumption was noted 
as the voyage proceeded, and that at the end of the trip 
there was no evidence of undue wear in any of the engine 
parts. 

The Tampa has now been allocated by the United States 
Shipping Board to the American Republic Lines, which 
are operated by the firm of Moore and McCormack, the 
vessels trading to South American ports. 

The second ship to be engined with Worthington double- 
acting propelling machinery is the M.V. Unicoi, which is 
completing her maiden voyage to Trieste. Ona recent trip 
from the Galveston Roads Dock to the oil dock at Houston 
and back to Galveston the Unicoi demonstrated the good 
manceuvring capabilities of the Worthington engine. The 
vessel had to be navigated, we understand, through a very 
narrow and busy channel with several sharp turns, which 
was done under her own power. More than one hundred 
telegraph orders were received by the engine-room and 
promptly answered on both the outward and return trip, 
and of them several were astern orders. 








MODERN DEVELOPMENTS IN STEAM 
PRESSURES. 


A PAPER ov * Modern Developments in Steam Pres- 
sures *’ was read before the Manchester Association of 
Engineers on March 4th, by Mr. W. Bayliss, MI. 
Mech. E. The author stated that to-day’s economic 
conditions were demanding the necessity for efficiency in 
every phase of industrial activity, not the least important 
being the economical generation of power which in many 
industries was the governing factor in low manufacturing 
costs. He then proceeded to outline the modern develop- 
ment in the generation of steam at higher pressures than 
normally obtain at the present time, and touched generally 
upon the auxiliary devices, outside the actual steam gene- 
rator, which combined to attain the high overall efficiencies 
of present-day boiler plants. He called attention to the 
great change which had in recent years been made in the 
personnel of the boiler-house. The management was now 
generally in the control of engineers well versed in the 
principles of combustion and capable of putting their 
knowledge into practice. Day-by-day efficiency was 
maintained close to test efficiencies, owing very largely 
to the extensive use of instruments which enabled the 
operating engineer to keep losses under observation. 
Xegarding the most likely steam pressures and steam 
temperatures, which will be adopted from the present date 
over the next ten years for the new power generating 
stations, they would, the author said, most probably range 
from 350 lb. to 6001b. per square inch steam pressure, 
with steam temperatures of 750 deg. to 800 deg. Fah. at 
the boiler end, small heating surface economisers and air 
heaters, the latter raising the temperature of air to the 
stokers to a final temperature of 250 deg. to 350 deg. Fah. 
It appeared at present unlikely that improvements in the 
nature of refractory materials would justify air tempera- 
tures higher than 350 deg. Fah. being adopted. 

The paper contained illustrations of the boilers adopted 
at Langerbrugge, Weymouth, Boston, U.S.A., Amsterdam, 
Newcastle and Barking 








For the purpose of fostering the development and 
improvement of roads in India and consequently facili- 
tating transport, an association, to known as the 


Indian Road and Transport Development Association, 
is to be registered in Bombay. The Association will 
make representations to the Government of India, pro- 
vincial Governments, &c., with the object of developing 
improved transport methods and opening up districts at 
present inadequately served owing to lack of proper 
communications. 





Open-ended Shearing Machine for 
Reinforcing-Rods. 


To meet the demand for a portable power-driven 
shearing machine, capable of dealing with the heaviest 
sections of reinforcing bars used in concrete constructional 
work, Messrs. Henry Pels, of 32 to 38, Osnaburgh-street, 
London, N.W. 1, have recently introduced the machine 
illustrated in the above engravings. The framing is of 
armourplate, in accordance with the general practice of the 
makers, and is guaranteed against breakage under any 
conditions of usage. The machine is capable of shearing 
rounds up to 1 -5in. diameter, squares up to 1 -375in. side, 
and flats up to 4in. by -625in., or 2in. by lin., ordinary 
mild steel being assumed. The leading particulars are 
given in the following table : 


Strokes per minute 25 
Length of blades ; ‘ 4-75in 
Revolutions of fly-wheel, per minute 500 
H.P. required for geared motor drive 3-5 
Approximate overall length, with truck 63in. 
a » width, with truck. . 34in. 
» height, with truck 44in. 


Approximate weight, with truck . li ewt, 

The shears are driven by double machine-cut gearing, 
the spur wheels being of cast steel, while the pinions are of 
Siemens-Martin steel, cut from the solid and heat treated. 
The upper movable knife is carried by a rocking arm and 
obtains its motion from an excentric and plunger mechan- 
ism. At the side of the machine can be seen a crank handle, 
which can be fixed in four positions by means of regis- 
tering holes in the framing. This handle serves to raise 
or lower the upper knife to enable bars of different sizes 
to be cut. No separate stop motion is provided, but a roller 
is fitted in front of the lower knife to facilitate the feeding 
of the bar forward, in readiness for a cut at the desired 
point. The gearing, which is all amply protected by sheet 
metal guards, is arranged to suit a motor speed of about 
1500 revs. per min. 








South African Engineering Notes. 
To Help British Motor Industry. 


Information was received early in February in 
the Union that the Society of Motor Manufacturers and 
Traders, Ltd., was sending an official delegation to 
Australia to explore means of securing the British motor 
industry a greater place in the markets of the Empire. 
On learning this the South African Motor Traders Asso- 
ciation cabled an invitation to the members of the delega 
tion to attend the motor show at the Agricultural Society's 
Show at Easter, at Johannesburg, and also the six days’ 
trials in May, those being the outstanding events of the 
year. A cable reply was received saying that the delega- 
tion intended to proceed direct to Australia. A further 
cable was, therefore, sent urging the delegation to recon- 
sider the matter, owing to the importance of the two events. 
It is hoped that the delegation will reconsider this decision, 
for it is felt that if it does not it will be clear that it does 
not realise how the market in the Union is expanding. 
In 1924 the value of motor cars, motor car parts and 
chassis, motor bicycles, power lorries, power lorries parts 
and chassis, bicycles, and steam wagons, imported into 
the Union was £3,423,146. In 1925 it was £4,408,905, 
and in 1926 it was approximately £5,250,000. Such a 
market should be worth the serious attention of the dele- 
gation, especially as the expansion is growing more rapidly 
than ever, and new avenues, as in the case of motor 
omnibuses and motor vehicles to carry passengers and 
goods and serve as feeders for the railways, are now opening 
out. If the delegation visits the Union it will be able to 
learn at first hand why the British makers are improving 
their percentage of trade so slowly. One reason, of course, 
is that big American firms have established motor car 
assembling plants in the Union and sending the completed 
vehicles by road to their destinations, in fleets of 50 to 
100, constitutes excellent advertising for the makes. A 
further step is now being taken. The establishment of 
two American motor car assembling plants at Port 
Elizabeth is attracting subsidiary motor car industries, 
and a factory is to be established in the North End indus- 


trial area of that town for the manufacture of certain 
vital requirements of motor car manufacturers. It is 
stated that a saving of 33} per cent. can be made by local 
manufacture. 


Defective American Locomotives. 


Questions with regard to the defects in a number 
of American locomotives recently imported were raised 
on February 17th in the House of Assembly. The Minister 
of Railways admitted that the faulty engines had been 
on the road only a short time and had never been satis 
factory. He also stated that the first four of the ** Moun- 
tain ’’ class obtained for experimental purposes had been 
satisfactory. Sir Thomas Smartt asked whether the four 
original ** Mountain *’ engines purchased in America had 
fulfilled expectations, and carried the traffic to Johannes 
burg in two shifts, and whether engines of Class ** 17A° 
built in England had not been doing work equally well, if 
not better, than the “* Pacific ’’ and ** Mountain”’ engines *? 
The Minister did not reply to the first part of the question, 
but admitted that the British engines had given excellent 
satisfaction. He admitted also that the experience with 
the defective engines had been an unfortunate one, but 
the order had been placed in the cheapest market, it being 
taken that the quality would be satisfactory. Ten per 
cent. of the purchase money was in hand and would be 
available towards the expenses of repairing. The 
Minister stated later that the defects had been somewhat 
exaggerated, and that the cost of repairs would be about 
£100 for each engine. 


Results of Railway Electrification. 


One of the most important developments in 
railway operation in South Africa in 1926 was the con- 
verting of 175 route miles of the Natal main line from 
steam to electric traction, and the introduction of a full 
electric service between Glencoe and Pietermaritzburg, 
which took place during the month of June. It is as yet 
too early to give the actual economic advantages, expressed 
in money, of electric traction as compared with steam, 
or to comment thereon extensively, but the following 
extract from the report of the General Manager of Railways 
gives actual results in respect of some of the features of 
the two methods of transportation during the period the 
scheme has been in process of completion. 

The electric locomotive has been quick to demonstrate 
its superiority in two directions, particularly higher speeds 
on gradients and increased availability for traffic purposes. 
Whereas the electric locomotives are, under normal con- 
ditions, available during approximately 90 per cent. of 
the twenty-four hours, the steam locomotives on the same 
section were ordinarily available for not more than 50 per 
cent. of the time. The greater continuous capacity of the 
electric locomotive has enabled heavier individual trains 
to be handled at higher speeds than was practicable with 
the steam locomotive. An analysis of the operating speeds 
on the electrified sections shows, for example, that one of 
the passenger trains which formerly required 8 hours 
17 minutes for the 175-mile run, is now handled in 7 hours 
47 minutes, so that an acceleration of 37 minutes has 
been obtained. 

A typical goods train schedule shows a decrease of 
6 hours and 15 minutes under electric traction. The 
schedule for a steam locomotive to haul the heaviest trains 
between Glencoe and Pietermaritzburg was 16 hours 30 
minutes, with the following loads :—From Glencoe to 
Ladysmith, 1000 tons; from Ladysmith to Mooi River, 
820 tons ; from Mooi River to Pietermaritzburg, 850 tons. 
Three electric units manipulated by one driver and an 
assistant now convey 1500 tons the full distance in 10 hours 
15 minutes. The load for the journey in the reverse direc- 
tion—from Pietermaritzburg to Glencoe—with one steam 
locomotive was 385 tons, the schedule allowance being 
14 hours. With three electric units 800 tons are hauled 
to a schedule time allowance of 10 hours. 

These accelerations have had the effect of considerably 
speeding up the transit of traffic on the Natal main line. 
The average transit for coal trains between Glencoe and 
Booth Junction under steam conditions was 34 hours 
15 minutes. The journey is now performed in approxi- 
mately 25 hours 15 minutes. In the reverse direction 
the transit time for empties to the collieries has been 
reduced hy 9 hours 26 minutes. 

Under steam conditions the factors which contributed 
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principally to the lengthier transit were :—Slow speeds 
up gradients ; re-marshalling of trains at Ladysmith, Mooi 
River and Pietermaritzburg, owing to the varying load 


restrictions over the different sections, and time occupied | 


at frequent intervals watering locomotives, and attending 
thereto on the journey. A 1500-ton train is conveyed 
the entire route between Glencoe and Pietermaritzburg 
by electric traction without being disturbed ; the average 
peed up the gradients between Estcourt and Mooi River 
where there is a ruling gradient of 1 in 65, is 21 miles per 
our, compared with 8 miles per hour under steam ; and 
clectric locomotives require little or no attention en route. 
rhe electric units are averaging 7000 miles per month, as 
wainst the steam locomotives’ 2700, and some of these 
nits have already done 75,000 miles without heavy over- 
haul. Steam locomotives had frequently to be withdrawn 
from service for heavy repairs after having accomplished 
from 25,000 to 30,000 miles, although there were instances 
in which such locomotives have given better performances. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Market Situation. 


THE situation in the Midland iron and steel 
ndustries shows no improvement, and business at the 
veekly meeting was, if anything, more meagre than that 
transacted for the past few weeks. Scarcity and dearness 
if coke are mainly responsible for the present deadlock. 
Production costs prevent iron and steel masters reducing 
a level at which consumers are prepared to do 
business. The mills are busy at the moment with orders 
or early delivery, but little new work is coming along, 
wnd it is feared that when the arrears of orders booked 
nonths ago have been disposed of, production will have 
to be curtailed. Up to now, industrialists in this area have 
heen very optimistic, but their faith in the future is be- 
vinning to waver. One prominent engineer at least has 
turned pessimist, and at a recent gathering of engineers 
stated that nothing but an alteration in the conditions of 
the country could put things right. Many firms to-day, 

said, were just keeping their heads above water, while 
others had gone out of Fortunately, most 
Midland industrialists still have hope that the position 
will right itself, though it is difficult to determine from 
which end the improvement will start. While the demand 
for household coal persists, there seems little probability 
of increased and cheaper supplies of furnace coke, and 
until that becomes a reality, iron and steel values are likely 
to be upheld. Whether shortage of work at the mills 
will induce producers of iron and steel to shoulder the high 
production costs and reduce quotations, only the future 
can tell, At any rate, one thing appears fairly certain. 
Consumers are determined not to place forward business 
or orders of any magnitude until values decline. 


prices to 


business. 


Pig Iron. 


Something akin to stagnation is overtaking the 
pig iron department of the market. Furnaces which were 
restarted when the coal war ended are in some cases now 
going on slack blast. Demand is poor, consumers being 
unprepared to buy at current rates, and coke is becoming 
more expensive than ever. Ostensibly 21s. at ovens is 
the contract price, but to get supplies to enable them to 
carry on, blast-furnacemen have to pay a substantial pre- 
mium, Existing conditions do not warrant that, so output 
is being reduced. Already the output of pig iron is very 
far from the normal, and as much of it is absorbed in allied 
steel works, very little now coming on to the open 
market. At the same time, it must be admitted there is 
no real demand, purchases being limited to immediate 
requirements. Smelters report a slightly better inquiry for 
forge qualities than of late, but the transactions resulting 
are negligible. Prices of both forge and foundry brands 
rule high. Derbyshire No. 3 foundry is generally quoted 
£4 5s. at furnaces, though some producers ask half a crown 
more. Forge is quoted £3 17s. 6d. Northamptonshire 
makers want £4 2s. 6d. for foundry and £3 12s. 6d. for 
forge. East Coast hematite is in poor demand, and values 
are irregular. The nominal quotation of £4 10s. has been 
shaded in some cases by as much as 3s. per ton. 


1s 


Staffordshire Bar Iron. 


The position in the finished iron department shows 
little variation from last week. The reduction in common 
bar prices has not resulted in any re-animation of demand. 
Special grades of iron, used in the Black Country industries, 
are called for, and makers of marked bars find a steady 
demand. Crown and nut and bolt quality bars are scarcely 
saleable. Lancashire makers are still prepared to accept 
half a crown below the Staffordshire price for Crown bars, 


but there does not appear to be much business going their | 


way. Common bars are much too dear at £10 15s. to 
compete successfully with Belgian iron at £6 2s. 6d. Fair 
quantities of the latter material are coming into the 
district. 


Steel. 


Little new business is being given out in the steel 
department. Works, however, continue to turn out large 
quantities of structural material in fulfilment of existing 
contracts. Values rule high, and there is little prospect of 
a decline yet awhile. Continental quotations have again 
been advanced, prices ruling some 3s. or 4s. higher than a 
week ago. British angles and joists command about £8, 
with tees 20s. more. Ship, bridge and tank plates are in 
better supply, and sell readily at £8 17s. 6d. upwards. 
Boiler plates are quoted £11 10s., small bars £8 15s., 
Staffordshire hoops £11 at works, mild steel billets £7 to 
£7 5s. Wire rods have been reduced 5s. per ton. All 
British rods now command £9 10s., while rods rolled here 
from continental semis are 10s. less. Even at these prices, 
however, they do not compete with those of continental 


l 
| makers and a 
prices 40s. per ton below those of local rollers. 


= 


good deal of business is going abroad a 


Galvanised Sheets. 


Business in galvanised sheets has improved 
| slightly during the past week, but the fall in prices has 
not been arrested. Some mills have further reduced their 
| quotation for 24 gauge corrugateds by half a crown per 
| ton, bringing it to £15. The fall is not general, however, 
| some makers still adhering to last week's figure of £15 2s. 6d. 
| Welsh sheet bars were offered on ‘Change to-day at 
| £6 15s. delivered Birmingham. Continental bars were 


| quoted £5 19s. delivered. 
| 


Steel Scrap. 


Despite a fall of 2s. 6d. per ton in steel scrap 
prices, consumers do not appear inclined to buy, and 
business is very quiet. Merchants to-day offered supplies 
at £3 5s., delivered South Wales. 


Structural Engineering. 


Constructional engineers in the Midlands are 
busy. Orders continue to flow in steadily, but their 
execution is delayed by the difficulty in obtaining the 
necessary supplies of steel. Inquiries are very numerous, 
and it is contended that when prices are right some really 
good contracts will come on to the market. A con- 
siderable amount of continental material is being used by 
Midland engineers, but it is hoped more adequate native 
supplies will soon be available. 


Rolling Stock Industry. 


Midland rolling stock establishments have good 
order books, and are now getting to work in earnest. 
Supplies of steel are gradually increasing, and there is no 
difficulty in getting such iron as is required. There are 
heavy arrears of work to clear off in both the wagon and 
carriage shops. New business is not very brisk. Demands 
from the home railways are not at the moment large, but 
Midland firms have lately received good business from 
overseas. It is hoped that with a trade improvement, 
British railways will be bound to make good the present 
shortage of trucks. 


Midland Waterways. 


The timely action of Bristol traders prevented 
the Birmingham City Council from immediately with- 
drawing its support from the Severn waterway scheme, 
though there does not appear to be any too good grounds 
for believing that it has been altogether averted. The 
impression gained from the fact that the General Purposes 


out in the course of a lecture here to the South Lancashire 
| Branch of the Post Office Engineering Society this week by 
Mr. Cruickshank, of the Post Office Engineering Depart 
ment. Systems had been evolved in this country by the 
General Electric Company and the Peel Conner Company, 
and, Mr. Cruickshank said, extremely successful experi- 
ments had been conducted by the Post Office research 
department. There was now no reason why working con- 
ditions should not be established that would have the 
| effect of releasing numerous underground telegraph cir- 
| cuits for trunk telephones, and, moreover, where tele- 


| graph and telephone circuits run in the same cable, im 


proving the quality of speech on the trunk system generally. 

Where at the present time, said the lecturer, thirty-nine 
- 5 ; 

pairs of wires conducted sixty-three telegraph channels, 


| fourteen pairs would do the work for seventy-five channels, 


and, if necessary, that capacity could be increased to over 
200 channels. 


No Works Department for Salford. 


The suggested creation of a works department for 
the purpose of tendering in competition with private enter- 
prise for the execution of works of public utility carried 
out by the Corporation that are usually let by contract, 


| referred to in this column last week, was considered at the 


last meeting of the Salford City Council, but the resolution 
which embodied the proposal did not get very far. Its 
reception was not altogether sympathetic, and the resolu 
tion and a subsequent amendment collapsed when “ the 
previous question ’’ was moved and carried by a sub 
stantial majority. 


More Dutch Cables. 


A recommendation of the Electricity Committee 

of the Salford Corporation that the tender of a Dutch firm 
N.V. Nederlandsche Kabelfabriek, Delft—tor the 
supply of 11,100 yards of low-tension cable and 1773 yards 
of extra high-tension cable at a cost of £5547 should be 
accepted, has been adopted by the City Council. The 
Chairman of the Committee, Alderman Billington, stated 
that the tender in question was lower to the extent of 


| £786, or 14 per cent., than the most favourable British 


| tender, 


and that the Committee had satisfied itself 
as to the conditions of the contract, and had acted under 


| information obtained from the Labour Office at Geneva. 
| This is the third or fourth occasion during the past twelve 
| months on which Salford cable contracts have been placed 
| with makers in Holland. 


Gas Plant for Johannesburg. 


In your “South African Engineering Notes 


| last week you referred to the tenders received from British, 


Committee has intimated its unwillingness to withdraw | 


or modify its recommendation in favour of abandon- 
ment, is that the decision has only been postponed. 
Though time has been given to Bristol to examine certain 
aspects of the question, and to submit its views, it seems 
unlikely that such views will materially alter Birming- 
ham’s position. It would appear almost certain that 


enthusiasm for waterways improvement has considerably | 


abated since it became known that an improved canal 
system could not be expected to offer the advantage of 
lower rates or to pay its way. 


Obituary. 


I much regret to have to record the death on 
Sunday last of Mr. Frederick Chesterfield Ryland, the 
managing director and chairman of Charles Ryland and 
Son, Ltd., iron and steel merchants and agents, of Bir- 
mingham. Mr. Ryland, who was sixty-nine years of age, 
was well known on the Birmingham Exchange, of which 
he was one of the most respected members. He was 
President of the Exchange from 1919 to 1925, and had 
been a member of the Committee for a long period of 
years. 
ciated was founded in 1830 by 
Ryland, and on his death Mr. Ryland succeeded to the 
business, which he conducted until 1923, when it was 
converted into a limited liability company, and he became 
managing director and chairman. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER. 
Engineers’ Wages. 


THE campaign of the engineering trade unions to 
secure higher wages for their members is again actively 
under way in Lancashire, although in a modified form, so 
far as this area is concerned. A start was made last 
Sunday, when a conference was held here at which eighteen 
trade unions, associated with one branch or other of the 
engineering industries in the area covered by the Man- 
| chester and District Engineering Employers’ Association, 
were represented. An advance of £1 a week was the point 

round which the conference discussion circled, but, pre- 
sumably, because there was some recognition of the econo- 
mic factors involved, the result was that the 
mentioned was jettisoned—* not,”’ to quote the sense of 
| the resolution which was finally carried, * that the unions 
| would not feel justified in making that claim, but because 
the delegates recognised the impossibility of establishing 
it in the eyes of the employers.”’ In view of the fact that 


| a national conference of the whole of the engineering trade | 


| unions is to be held on March 24th, the Manchester con- 
| ference was adjourned until after that date, so that it 
| might be able to consider a report on the national position. 
The Manchester district's view as to what figure is 
likely to be put before the employers has not so far been 
disclosed. 


Economy in Telegraphy. 


Possibilities for economy in telegraphy through 


| 
* systems were pointed 


| the adoption of “ voice frequency 


The firm with which Mr. F. C. Ryland was asso- | 
his father, Mr. Charles | 


German and Czechoslovakian firms for the supply of gas 
works plant for Johannesburg. Cable messages from 
Johannesburg received towards the end of last week would 
seem to point to the contract being placed with the Man- 
chester firm of West's Gas Improvement Company, Ltd. 
It was stated that their tender of £169,170—the lowest on 
the list—had been recommended for acceptance by Mr. 
W. H. Herring, the British expert, who has been ex- 
amining the tenders. Up to the present no news that it 
has been officially accepted by the Johannesburg Munici- 
pality has been received here. 


Railway Electrification Contract. 


The contract for the main line electrification of 
the Great Indian Peninsula Railway, involving the equip 
ment of 334 miles of track, has been placed with British 
Insulated Cables, Ltd., of Prescot. The line in question 
runs from Kalyan Igaspuri in a northerly direction and 
south from Kalyan to Poona, and the contract includes 
the construction of sidings and storage yards. 


Non-ferrous Metals. 


‘ Steady to firm " correctly describes the position 
of the non-ferrous metals at the moment. The tin market 
has profited by month-end statistics showing reduced 
visible supplies, these, at 13,500 tons, being over 1000 
tons less at the end of February than at the end of Janu- 
ary. The result is that at the time of writing price’, on 
balance, are about £2 per ton higher than they were a 
week ago, cash being round £313 and three months about 
£14 less. British, American and continental consumption 
of the metal all round seems to be on an improving scale. 
The turnover in the case of copper has been much less 
than was reported here last week, but as the industrial 
consumption, more particularly in the United States, is 
broadening, there has been a very steady feeling about the 
market, and prices have been maintained on about the 
same level as a week ago. Market expectations in some 
quarters are that values will increase further. Spelter 
prices have shown a slight advance, roughly of about 5s. 
per ton, in spite of a reduced turnover on the week, a 


| reduction in warehouse stocks disclosed by the monthly 


figure 


statistics not being without its influence on quotations. 
Lead closed last week-end showing a slight gain, but in the 
early days of this week there has been a little reaction, 
and current values are a shade lower than at the time of 
my last report. Stocks are not excessive, however, and 
if the consumptive demand expands, as it shows signs of 


doing, increased steadiness in this section of the market 
may be expected, 
Iron. 
Notwithstanding rather more inquiries tor pi 


iron for forward deliveries during the week producers are 
unable to report any actual improvement in the demand, 
| probably because the concessions that producers ‘are pre- 
| pared to make on forward contracts are not to the liking 
of consumers. Most of the buying that is taking place, 
on this market at all events, is for small parcels for prompt 
or early delivery, these orders being placed to eke out 
| those that users have already placed. Whilst they are 
ready in many instances to cut quotations by about 2s. 6d. 
| per ton on period contracts, there is no indication that 
|makers are willing to cut spot prices, and these remain 
| steady all round, Staffordshire No. 3 iron being quoted 
| at 92s. 6d. per ton, delivered Manchester or equal, Derby- 















































































































282 








THE ENGINEER 








Marcu 11, 1927 








shire makes at 93s., Middlesbrough at 95s. 6d., Scottish 
at 107s. 6d., and West Coast hematite at 97s. Until coke 
costs are lower than they are to-day, makers say they will 
not be in a position to offer at lower prices and produce at 
a profit. Manufactured iron meets with a poor demand 
still. Lancashire Crown bars are on offer at £11 15s., 
and second quality at £10 15s. per ton. 


Steel. 


Inquiries in certain quarters this week drew the 
reply that there was a very slight improvement in the 
steel position, but the market generally is not prepared to 
substantiate this if the meaning is that actual buying 
shows an expansion. As a matter of fact, there is vir- 
tually no change in the situation, buyers refraining from 


placing orders for anything more than their actual needs,,. 


although there is no relaxation in the pressure fordeliveries 
against existing contracts. There are indications of a 
busier time in front of certain of the constructional engi- 
neering firms in Lancashire, several of whom report new 
orders after a somewhat lengthy spell of inactivity. This 
may be reflected before long in the demand for construc- 
tional steel, although I am afraid that until users acquire 
more confidence in the price situation, buying is likely to 
be cautious. Lower rates are still heard of here and there, 
but the usual quotations are £7 15s. to £8 per ton for joists 
and sections, £8 15s. for tank plates, £8 12s. 6d. to £8 15s. 
for frame and general plates, £11 10s. for locomotive 
plates, and about £9 for basic bars, small re-rolled bars 
being distinctly quiet and rather weaker at £8 15s. to £9 
per ton. 
against documents show a firmer tendency at £5 7s. 6d. 
to £5 10s. for billets, £5 12s. 6d. to £5 15s. for sheet bars, 
£6 5s. for joists, £7 10s. to £7 12s. 6d. for Siemens plates, 
£7 5s. to £7 7s. 6d. for ordinary plates, and £6 2s. 6d. to 
£6 5s. for steel bars. There is no indication, however, that 
users are willing to pay the higher rates. Actual business 
has been on a very limited scale, and in most instances 
at rather below the figures quoted. Export demand for 
galvanised sheets is quiet again, with 24 gauges currently 
quoted at £15 per ton f.o.b. There is not much moving in 
hght sheets either, although values are much as they were 
a week ago. P 


Scrap. 


A slight improvement has been reported in deal- 
ings in non-ferrous metal scrap at steady prices, selected 
yellow brass being quoted at £45, brass rod turnings at 
£39, scrap lead at £26 10s., scrap zine at £26, clean light 
copper at £57 to £58, and gunmetal scrap at £52 per ton, 
for graded qualities delivered to buyers’ works. 


BARROW-IN- FURNESS. 
Hematite. 


The demand for deliveries of hematite pig iron 
continues to be insistent, and the various works are taxed 
to their utmost, with the present number of furnaces in 
blast, to meet it. Yet orders are not coming in as fast as 
one could wish, and such orders as do come to hand are 
for immediate delivery. It will take some months to clear 
present contracts, and some people are wondering what 
will happen in the meantime. Will fresh orders come to 
hand and keep the present number of furnaces going, or 
will there be a falling off ? If one views the general trend 
of the shipbuilding and engineering industries, one is led 
to the conclusion that orders are sure to come, but at the 
present there is an inclination to wait and see if there is a 
lowering in the price. The margin on iron at present cannot 
be much, fot fuel, an important factor, has been high in 
price. It seems very unlikely that there will be much of a 
reduction if any at all unless the cost of raw material 
permits it, and there the matter stands for the present. 
Both by sea and rail the dispatch of pig iron has been heavy, 
and this state of things will continue for some months 
yet, until the requirements of the various consumers have 
been satisfied. Then will be the time to judge the situa- 
tion and decide upon the conditions of trade for the rest 
of the year. The same may be said of the steel trade, and 
it is an undoubted fact that deliveries of steel rails, &c., 
are heavier than contracts coming to hand. That does not 
apply to the small section mills or the hoop mills at 
Barrew, the future of which is assured for a considerable 
time. 


Shipbuilding and Engineering. 


Barrow can now be said to be fairly well situated 
as regards shipbuilding, at any rate for a time. The con- 


Continental prices for delivery here for cash | 


recent weeks about the dearness of pig iron has to be re- 
peated on the present occasion, and even emphasised, 
for prices are rather firmer instead of weaker. This is 
due to the high rates prevailing for furnace coke, the output 
of which is inadequate and the demand increasing, with 
the result that values have recently gone up by Is. to 2s. 
per ton. It is not to be expected that buyers of pig iron, 
raw and semi-manufactured steel, will place forward orders 
under these conditions, especially when they consider 
that the market is likely to show a fall before long. Steel 
makers are not unduly anxious, as there is still time for 
a change in the situation before their present orders are 
completed. A large amount of shipbuilding and other 
work is in hand on Tyneside at present, and there is reason 
to believe that Sheffield must soon benefit from it. 


The Tool Trades. 


Firms engaged in various specialities continue 
to enjoy much activity. The same cannot be said, how- 


is very flat. There are few large orders about, and a great 
part of the business that is coming forward is not of a 
remunerative character. Quite a slump is reported in the 
file trade during the last few weeks. The engineering trade 
of this country, which is one of the chief customers for 
Sheffield files, is ordering on a disappointing scale just now, 
which is somewhat surprising in view of the large amount 
of engineering work which is understood to have been 
placed since the settlement of the coal dispute. There 
has also been a falling off in the overseas demand, which 





of the lighter-weight American files, Sheffield goods go to 
many distant markets. 


New Steel Works at Appleby. 
Ltd.. 


The United Steel Companies, have now 
nearly completed their great scheme of 
Appleby, Lincolnshire, whereby they have introduced 
into that district the new industry of rolling plates for 
shipyards, boiler and tank works. The extensions have 
been in progress several years, and their huge scale may 
be judged from the fact that they have cost upwards of 
£4,000,000. Two new blast-furnaces—making six in 
all—have been erected at the works of the Appleby Iron 
Company. They are 80ft. high, with a hearth diameter of 
| 14ft. 6in., and are mechanically charged. One of 
| has been working since Christmas, and the other will be 
| finished shortly. The new steel works comprise four large 
| tilting open-hearth furnaces and mixer, and rolling mills 
consisting of a slabbing mill and two plate mills. When 
| fully working the annual capacity of the plant, including 
| the old blast-furnaces, will be approximately 300,000 tons 
of pig iron and 300,000 tons of steel ingots, the whole of 
which will be turned into steel plates of thicknesses ranging 
from 2}in. to jin. Three of the tilting furnaces are of 
250 tons capacity, and the fourth of 300 tons. They are 
in one line, and the mixer, which has a capacity of 500 
tons, is in a middle position between them. The slabbing 
mill is equipped with 42in. diameter steel rolls, operated 
by upwards of 20,000 horse-power. The plate mills | 
measure l0ft. and 7ft., and the larger is already in action. 
The mangle, 120ft. distant, has nine rolls 18in. in diameter 
and 12ft. 6in. in length, and is of exceptionally massive 
design. The distance of 120ft. is exceptional, and enables 
a plate ft. Gin. wide to be rolled to a length of 120ft. Plates 
of this length are not required in general practice, but 
they have already been produced at the Appleby mills. 
The whole equipment of the works is of the most modern 
character, and economical operation is secured in every 
possible way. The plate mills are entirely operated by 
electric power generated by waste heat from the blast- 
furnaces, and this heat is also utilised to do all the heating 
in the mill. In the melting shop the furnaces are operated 
with producer gas, but the mixer is fired with blast-furnace 
gas, and at the week-ends the steel furnaces may be kept 
hot through the same medium. 


Cutlery and Plate. 


There is little improvement to report in the cutlery 
and plate trades, reports from which are generally of an 
unfavourable character. The purchasing power of the 
public at home appears to be low, and business in ordinary 
lines, done through shopkeeping and store channels, shows | 
a continued tendency to shrink. A moderate amount of 
export trade is maintained. From several exhibitors 
at the British Industries Fair at the White City come 
reports that only a small amount of actual business was 
booked, but that calls and inquiries from visitors encourage 





tracts include the Orient liner Orford, which will be 
similar to the Orama and the Otranto. Most important 
are the submarine depdét ship and the repair ship for the | 
Admiralty. They are very big contracts, and although 
particulars are not available about either of them, it is 
certain that they will provide a considerable amount of | 
work for this town for a year or two. The submarine 
depét ship’s dimensions may be guessed from the fact 
that she will be 600ft. long, only a matter of 50ft. shorter 
than the Aleantara. It is not known yet as to whether the 
new repair ship will be driven by M.A.N. internal com- 
bustion engines, as is the case with the submairne depét 
ship, but there is an inclination to credit the rumours to 
that effect. There are rumours, too, of further ship- 
building contracts for Barrow, but of them nothing can be 
said at the moment. As regards engineering, Barrow is 
very well situated, and there is plenty of work for a year 
or two, apart from what may come in later. 








SHEFFIELD. 
(From our own Correspondent.) 
State of the Steel Trade. 


Tue open-hearth furnaces of this district are still 
employed to a very considerable extent, and are turning 
out more steel than has been the case for the past six years. 
Most of them have enough work on hand to last till the 
end of next month. The future is still doubtful, as bookings 
of new business are only light. What has been said in 


| 





of an application, under the Mining Industry Act, 1926, 
for the amalgamation of four South Yorkshire colliery 


hopes that orders may be forthcoming in the future. 


Automatic Telephones. 


The Sheffield telephone service was changed over 
from the old style to the automatic system at midnight 
on Saturday, March 5th, and up to the time of writing 
the reports on the smoothness of working of the new method 
are wholly favourable. The first line to be transferred 
to the automatic apparatus was that to the residence of the 
Lord Mayor (Alderman J. G. Graves), to whom a call was 
initiated, exactly at midnight, by Colonel Purves, engineer- 
in-chief of the British Post Office. A very fine new Central 
Telephone Exchange has been erected in the city, and there 
are eight other new automatic exchanges in various parts 
of the area, the new offices taking the place of eleven manual 
exchanges. There are now 65 automatic exchanges open 
in Great Britain. Sheffield has more automatic exchanges 
than any other large city in Great Britain, and it has beaten 
London by about six months in the installation of the 
first exchanges of this type. Colonel Purves informed a 
Sheffield press representative that the system, which has 
been standardised for Great Britain, is manufactured by 
five different British contractors, who are in a position 
to furnish all the equipment required in this country, and 
are already finding a considerable market abroad and in 
the Dominions for British automatic telephones. 


| 
| 





ever, of the crucible steel and tool trades, in which business | 


is an important one, as, notwithstanding the competition | 


extensions at | 


them | 





companies, namely, those of Denaby and Cadeby Mai), 
Rossington Main, Dinnington Main, and Maltby Mai. 
The application was the first of its kind, and was agreed t. 
by majorities of the shareholders in the different companies 
Mr. Justice Sankey, in giving judgment, pointed out that 
the companies owned a coalfield of upwards of 33,000 
acres, of the Barnsley and Parkgate seams, with an outpu: 
at present of 3,400,000 tons per year, which was expecte| 
to increase, within a comparatively short period, if the 
scheme were confirmed, to 5,000,000 tons. Another effec; 
of the proposed amalgamation was that 3,000,000 tons oj 
coal in the Barnsley seam alone, which would otherwis: 
have remained unworked, would be won for the nation 
Therefore he was of opinion that it was in the nations 
interest to approve the scheme, and he alro thought i 
| equitable to all persons affected thereby. His lordshi, 
pointed out that there was no need to apply to that Court 
for confirmation of the scheme, as it could have bee: 
arranged by the companies concerned. By coming ty 
the Court, however, they escaped stamp duties to tl 
extent of £76,000. That was one advantage. If thy 
colliery companies accepted the Government’s invitatio: 
to amalgamate, it was a little hard that they should have t: 
pay between £70,000 and £80,000 in stamp duties for so doing. 








Various Items. 


Reference was made at last week's meeting o/ 
Sheffield City Council to a large scheme for the extension 
of the city’s electrical plant. A sum of £500,000 has bee: 
mentioned in connection with the project, but it is under 
stood that, in view of heavy capital expenditure alread, 
sanctioned, the Finance Committee has deferred it until 
a later date. The Ministry of Health has sanctioned a 
loan of £80,000, to be spread over five years, for the de 
velopment of the Chesterfield municipal electricity under 
taking. Prospecting operations have recently been carried 
out in the Hope Valley, a Peakland district near Sheffield, 
by Earle’s Cement Works Company. The object is to 
start a cement works if the proper limestone can lx 
obtained, and it is estimated that if the venture proceeds 
work will be found for 500 men. Hull City Council has 
agreed to the purchase, by the Corporation Telephones 
Committee, of German-made telephone cable, at the pric 
of £896, which, it is stated, is £400 less than the lowest 
British tender. 








NORTH OF ENGLAND. 
(From our own Correspondent 


Big River Development Scheme. 


A SCHEME involving a comprehensive deepening 
|and widening of the river Tees, estimated to cost mor: 
than half a million, and taking five or six years to complete, 
if proceeded with in all its phases, was formally adopted 
this week by the Tees Conservancy Commission. The 
project will vastly improve the shipping facilities offered 
by the river, permitting vessels of much greater draught 
to be accommodated, and will raise the Tees to a higher 
status than that of Britain's sixth port, which, at present, 
The river will be deepened and widened in 
stages from the Fifth Buoy Lighthouse to Stockton, 
distance of about twelve miles. The deepening on the first 
stage of the work will be up to 22ft., and a second deepening 
will follow over the same bed to 25ft. The scheme also 
includes the reclamation of a large area of Seal Sands at 
the mouth of the river on the Durham side to be utilised 
as sites for works, wharves, &c. Sir Hugh Bell pointed 
out at the meeting of the Commission, that the project 
in no way precluded the creation of a deep water dock, such 
as that recently envisaged by the London and North- 
Eastern Railway Company. On the contrary, he was 
sanguine enough to believe that in ten or fifteen years’ 
time the Tees Conservancy Commission would be con- 


it occupies. 
aa 


|sidering further dock schemes or other far-reaching 
improvements. 
Cleveland Iron Trade. 
Consumers of Cleveland pig iron continue to 


| pursue a cautious policy, and, in the hope of securing price 


concessions, are confining their operations chiefly to the 
purchase of parcels sufficient to meet early requirements. 
It is becoming a question as to whether the makers can 
resist the bear pressure. Hitherto the ironmasters have 
been very largely employed in meeting the heavy require- 
ments of the local steel works, and in implementing pre- 
strike contracts. That has left them with very little 
surplus iron for sale in the open market, and they 
have been able to keep prices fairly steady for the balance 
of their output. On the other hand, consumers have 
adhered firmly to the view that an advance of 12s. 6d. per 
ton on pre-strike prices is excessive, and that there must 
be a reduction before they are prepared to place any sub- 
stantial contracts. Although as yet the Cleveland iron- 
masters definitely refuse all business below the prices 
fixed by the Ring, there seems to be no doubt that a break 
nust come before there is any broadening out of business. 
Certainly there can be no entry for Cleveland iron into 
the export markets at current prices, but inquiries seem 
to indicate that a cut in quotations would lead to the 
placing of foreign orders. Prices are unchanged from 
last week, No. 1 Cleveland foundry being 87s. 6d.; No. 3 
G.M.B., 82s. 6d.; No. 4 foundry, 81s. 6d.; and No. 4 
forge, 8ls.; all for home consumption. A premium of 
6d. per ton is still asked in each case where the iron is for 
export. 


Hematite Pig Iron. 


East Coast hematite makers rapidly 
working off existing contracts, and are becoming more 
keen to secure new business. Hence there has been a 
certain amount of price-cutting, and mixed numbers are 
now on offer at anything from 86s. 6d. to 87s. 6d. per ton, 


are how 


| according to the size of the order. 


Big Colliery Amalgamation. 


The Railway and Canal Commission has approved 





Ironmaking Materials. 


Business in the foreign ore trade is still quiet. 
Freights are firm, however, and sellers adhere to the 
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uivance. 
the current quoted rate for best Rubio ore. 
for blast-furnace coke is very firm. 


t present for good Durham blast-furnace coke. 


Manufactured Iron and Steel. 


Very active conditions prevail in the manufac- 
There is not a very rapid 
yw of new orders, but with so much work on hand, that 
; not a disturbing factor, and it is expected that recent 
orders placed with shipbuilders will ensure a continued 
The gelvanived 


wed iron and steel trade. 


te ady flow of specifications to the mills. 
heet trade is quiet, but prices show no further decline. 


Iron and Steel Imports. 


Considerable quantities of foreign iron and steel 
mtinue to be imported into the river Tees from con- 
Possibly this is due to the large number 


nental ports. 
f contracts entered into during the coal stoppage, but it 


disconcerting to find that 32,411 tons of foreign iron 


nd steel were imported last month, as against 25,672 
ms in January. The imports for the four months ended 
ebruary 28th totalled 145,086 tons, as compared with 


22,269 


8,406 tons in the same period of 1925-26, and 22,2 


ms in 1913-14. The pig iron unloaded amounted to 


)2,333 tons, as against 21,200 tons in 1925-26, and only 
4 tons in 1913-14. Imports of crude sheet bars, billets, 
labs, bloom &c., reached the heavy total of 71,999 tons, 
s compared with 52,426 tons in 1925-26, and 14,309 tons 

1913-14, while 20,754 tons of plates, bars, angles, rails, 
heets, joists, &e., were imported, as compared with 4780 
ms and 7906 tons respectively. 


The Coal Trade. 


Some substaytial forward inquiries for shipments 
ver various periods of this year are circulating in the 
Northern coal trade. The Swedish State Railways are 
quiring for 150,000 tons of Northumberland or Durham 
als, to be shipped over the next six months, and another 
quiry is from the Belgian Railways, also for 150,000 
wns of British, for shipment over the ensuing three or 
uur months. Generally, however, the position in the 
val export trade is disappointing, for while fitters have 
umerous available stems to book up, foreign buyers for 
the most part appear content to operate solely from hand 
to mouth. A few fitters have good prompt turns and 
ire well supplied with tonnage, but those so favourably 
situated are but a small proportion of the total producers, 
snd on the part of the majority there is an eager search 
or new trade, and especially for this month’s shipment. 
Fitters of all descriptions of coal are holding steadily to 
their recent full range of prices, but with little new business. 
On the other hand, they maintain that, in view of the 
ontinental consumptive demand, a reduction in price 
would not secure much improvement, while inflicting heavy 
losses in production costs on the owners. In the steam 
section, Northumberland collieries are just moderately 
vell off, but hold to 17s. as the minimum for best qualities, 
and buyers find that through second-hand holders they 
an only secure fractional discounts. Best Wear steams 
ire heavily booked, and are quoted firm at 19s. to 20s. 
lhe steam small coal trade is a little more active, but, 
with abundant supplies available, prices are easy in tone 
st 10s. 6d. for best grades, 10s. 3d. for seconds, and IIs. 
for special classes. Durham gas coals are steady at 17s. 6d. 
to 18s., and secondary qualities 15s. 6d. to 16s. Durham 
oking unscreened are moving slowly at 15s. to 16s. 
lhe coke position is very favourable to makers. Gas coke 
is moving freely at fully firm values of 23s. to 23s. 6d. 
Patent cokes are in demand at 28s. to 30s., and beehive 
rv other special makes 30s. to 32s. 6d 


Coal Miners’ Wages. 


An interesting feature this week in connection 
with the Northern coal trade has been the issue of the 
ascertainments under the agreements for the counties of 
Durham and Northumberland. The figures deal with the 
month of January, and govern wages during the present 
month. The findings show that, in each county, the pro- 
duction is stillin an uneconomic condition. Durham shows 
the greater deficiency. But for the operations of the 
minimum percentage clause, the wages would have been 
at the rate of 69-31 per cent. on the basis. That, however, 
is less than the minimum provided for, namely, 89 per 
cent., hence the latter percentage will continue to apply. 
Che moral is that while trade was fairly good in January 
and higher prices were obtained, the prices were not high 
enough by twenty points to reach even the minimum. In 
ther words, on the economic sale, the yield was 69-31 per 
ent., and the owners have to make up the difference accord - 
ingly. The Northumberland margin is not so great, being 
79-64 per cent. economic yield for a minimum wage of 


SU per cent. 








SCOTLAND. 
(From our own Corre spondent ) 


Dull Markets. 


THe steel, iron and coal markets remain com- 
paratively dull and inactive, and without promise of any 
immediate improvement for the better. Steel makers are 
heavily committed against old contracts at present, and 
a firm level of prices is maintained in consequence, but the 
iron and coal markets are beginning to show signs of the 
prevailing dearth of fresh business. Coal exporters are 
finding business increasingly difficult to arrange in face of 
strong competition from English as well as foreign fuels, 
even when they are prepared to discount colliery prices, 
while the home market in coal is still adversely affected by 
the slow recovery in consuming industries, and the presence 
of considerable quantities of foreign fuel contracted for 
during the coal strike. 


opinion that, with any appreciable demand, prices would 
Meanwhile, however, 22s. per ton c.i.f. Tees 
The market 
Rather better prices, 
fact, are obtainable for export than for delivery to local 
wks, and 27s. 6d. per ton delivered is a bedrock figure 


Steel. 


There is no diminution of the activity at the 
| steel works, the capacity of which is more than fully taxed 
| in order to meet consumers’ demands for deliveries against 


| old contracts. Shipbuilding materials, especially sections, | 


are urgently in request. Reports state that steel makers’ 
commitments are sufficient to ensure employment several 
months ahead. Ship plates are quoted about £8 5s. for 





‘alte on May Ist next for a further 100,000 tons of large 
| steam coals for delivery over May, June and July. It is 
also reported that the Cie Generale Transatlantique has 
been in the market for about 300,000 tons of Admiralty 
large coals for shipment over the remainder of this year, 
and that it has purchased already a part of its require- 
ments. Other purchases have been effected by consumers, 
both at home and abroad, for quantities ranging up to 
| 50,000 tons for delivery over the next three or six months. 


home and £8 per ton export, with the former occasionally | 


sections, £7 17s. 6d. home and 


2s. 6d. per ton higher ; 
and boiler plates, £11 per ton 


£7 10s. per ton export ; 
any destination. 


Steel Sheets. 


Current demands for sheets favour the lighter | 


gauges and bookings are comparatively heavy, both for 


House Coals. 


Five colliery undertakings producing best house 
coal in South Wales have decided, as from Wednesday 
(9th inst.) to adopt their summer prices, viz., 258. per 
| ton at pit. This means a further reduction of 5s. per ton 
in the pithead price, and should enable consumers to obtain 
| these coals at 41s. per ton delivered. 


home and export delivery. The heavy gauges are rather | 


quiet at the moment, and the works producing them are 
irregularly employed. Prices of certain varieties showed e 
tendency to sag somewhat, but the increased cost of raw 
material checked any downward movement. 


Iron. 


| The demand for bar iron has not developed as 
expected, and orders are not too plentiful. The home 
| price remains at £11 15s. per ton, while export has been 
| quoted at £11 10s. per ton. Re-rolled steel bars are similarly 
placed, and the scarcity of orders has weakened the export 
price, while the home quotation is barely steady at about 
£8 10s. per ton. 


Pig Iron. 


The number of pig iron furnaces in blast has been | 


increased to thirty-three, compared with twenty-eight 
last week, by the relighting of three furnaces by the 
Summerlee Company and two by Wm. Dixon and Co. 
| The thirty-three furnaces include Shotts, three; Carron, 
two; Wishaw, five; Gartsherrie, four; Clyde, four ; 
Lugar, three; and Glengarnock, five. Govan, two, in 
addition to those mentioned abéve. Present supplies 
are apparently sufficient to meet all requirements, except 
perhaps when particular brands are in request. Prices 
are more or less unchanged, with the tendency downwards. 


Coal. 


Acute depression is apparent in the various coal 


fields, despite all efforts to improve matters. In some | 


districts pits have been closed, and production reduced 
at others, in order to equalise supply and demand, and 
also to bring costs into conformity with the prices obtain- 
able. These efforts have failed in their objective, however, 
and supplies of round coals and nuts are still plentiful, 
owing, it is said, to keen competition for export business, 
poor home demands, and the continued utilisation of 
American coal by railways and gas companies and others. 
Lanarkshire ells and splints are moderately active, but 
have not escaped the general weakness, and Lothians 
steams are poorly placed, as are washed materials in all 
districts. Fifeshire first-class steams are almost the only 
description to maintain a firm level. Aggregate shipments 
amounted to 223,405 tons, against 227,354 tons in the 
preceding week, and 231,475 tons in the same week last 
year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cwm Colliery Disaster. 


THE total death roll at the Cwm Colliery, belong- 
ing to the Ebbw Vale Company, as the result of the explo- 
sion referred to last week, has risen to fifty-two. All the 
bodies have been recovered, with the exception of six, 
which are still unaccounted for. The work of exploration 
has been extremely arduous, and even dangerous, owing 

|to the exceedingly heavy falls and the presence of gas, 
especially in the Black Vein district, where the explosion 
originated. Mines inspectors and colliery officials have 
carried out investigations as far as possible, with a view 
to discovering the cause of the disaster, but doubts are 
entertained whether it will ever be known. 


LATER. 


An official report issued on Wednesday by Captain 
Carey, the Divisional Inspector of Mines, stated that there 
were then five bodies still unrecovered, three at the A 
conveyor and two in the Black Vein haulage area. Prac- 
tically the whole of the workings had been explored, and 

| it was hoped within the course of a day or so to commence 
the systematic reopening of the mine. 


Coal Trade Outlook. 


There is an improving outlook in the steam coal 


At the moment the conditions prevailing on the 
loading, mainly 


trade. 
market are still uneven for prompt 


because tonnage is slow in coming along, but chartering of | 


late has been fairly active, and merchants appear to have 
a goodly number of orders in hand to execute. Bad 
weather is chiefly responsible for tonnage being backward, 
but when it does come along there should be considerable 
activity in the shipment of coal. 
prices is to advance. Some descriptions are irregular, 
but doubtlessly later their position will improve. Cer- 
tainly exporters are adopting a more cautious attitude 
| regarding future business, and it is evident that foreign 
buyers are at last becoming convinced that to delay pur- 
chasing longer is not to their interest, as during the past 
week or so the inquiry from abroad has displayed more 
activity. The Egyptian State Railways have placed their 
contract for 100,000 metric tons of large steam coals with 
Tabb and Burletson, of Newcastle and Cardiff, whose 
local agents are John Powell and Co., of Baltic House, 
Cardiff. Their price, which was the lowest put in, was 
33s. 5d., c.i.f. Alexandria. These coals have to be de- 
livered during March, April and May. It is understood 
| that the Egyptian State Railways will hold another adjudi- 


Already the trend of | 


Local Trade. 


The state of trade generally at the docks in this 
district is expanding. Returns show that on the import 
side last week the quantity was in excess of the average 
weekly quantity since the beginning of this year, while 
on the export side the total was over 474,000 tons, which 
was 72,000 tons in advance of the previous week. 


Current Business. 


There is undoubtedly a better inquiry for coals 
for early shipment, but a considerable improvement is 
necessary to impart a real advance in prices generally. 
Some coals are without doubt much more heavily stemmed, 
and prices for them have been raised about 6d. per ton, 
| but this is not the case with all qualities. Best Admiralties 
are steadier at 23s. to 23s. 6d., and second qualities are 
about 22s. to 22s. 6d. Dry coals are not relatively in such 
good demand, and remain unaltered in value, while small 
coals are rather more plentiful, as the result of the more 
regular work at the pits. At the same time values are 
well maintained on the basis of 15s. to 15s. 6d. for the 
best grades. Coke is in fair demand, especially for home 
consumption, but patent fuel is slightly on the quiet side, 
although prices have not undergone any change of note. 








LAUNCHES AND TRIAL TRIPS. 


CaM, motor tanker; built by The Netherland Shipbuilding 
Company, to the order of the Royal Shell Company 
| 440ft. by 59ft. by 32ft. 9in.; to carry about 10,000 tons. Engines, 
double-acting, four-cycle Diesel ; constructed by Werkspoor 
Amsterdam ; trial trip, February 24th. 


| Wartasy, steamer; built by William Gray and Co., Ltd., to 
the order of Sir R. Ropner and Co., Ltd., West Hartlepool ; 
dimensions, 402ft. by 55ft. by 28ft. Qin. Engines, triple- 
expansion, 26in., 43in. and 7lin. diameter by 48in. stroke, 
yreasure 180 ]b.; constructed by the builders trial trip, Fel 
ruary 23rd. 


; dimensions, 


AvousTINA, motor ship ; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of the Anglo-Saxon Petroleum 
Company, Ltd.; dimensions, 305ft. by 50ft. wide; to carry 
3600 tons. Engines, four-cycle direct reversible, six-cylinder, 
single-acting ; constructed by R. and W. Hawthorn, Leslie and 
Co., Ltd.; launch, March 2nd 





MoyYALLA, steamer; built by the Caledon Shipbuilding and 
Engineering Company, Ltd., to the order of the Limerick Steam- 
ship Company, Ltd.; dimensions, 190ft. by 30ft. by 12ft. 4in.; 
500 tons deadweight. Engines, triple-expansion ; constructed 
by the builders ; launch, March 3rd. 

HEDGEHOPE, steel screw steamer; built by Palmer's Ship- 
building and Iron Company, Ltd., to the order of the Medomsley 
Steam Shipping Company, Ltd.; 8000 tons deadweight. Engines, 
triple-expansion ; constructed by the builders ; launch, March 
4th. 








CONTRACTS. 





James Poiiock, Sons anp Co., Ltd., of 3, Lloyd’s-avenue, 
London, E.C. 3, have received an order to build a coaster to 
Lioyd’s class for service in Venezuela. The vessel will have a 

| length of 80ft., breadth 18ft., and on a draught of 7ft. 2in. will 
earry 115 tons. Her propelling machinery will consist of a 
120 B.H.P. two-cylinder Bolinder direct reversible heavy oil 
engine, developing her full power at 375 revolutions per minut 








of the J.L.E. “ Old Brigade "’ met together again on March 4th, 
| when the Institution rooms were filled to overflowing with 
| members of seniority ranging from forty-three years downwards. 
| As the basic entertainment of the evening three past-chairmen 
| successively occupied the chair, and three other members of 
| long standing gave fifteen-minute lecturettes followed by thirty 
| minutes of discussion. The delight of the evening was to look 
around and see how Juniors had grown up and grown older and 
| to hear ther once again taking part in the Institution’s business. 
| The meeting may be said to have been an unqualified success 
and to have given genuine pleasure to everybody present. 


| 
Tue Junior InstiruTion oF ENGINEERS.—Many old friends 


INsTITUTE OF Metaus.-—The annual dinner of the Institute 
of Metals was held in the Trocadero Restaurant on Wednesday, 
and was more largely attended than any of its predecessors, 
nearly two hundred members and guests, of whom many were 
ladies, being present. Sir John Dewrance occupied the chair. 
| The Guest of the evening was Sir Alfred Mond, who proposed 
the health of the Institute. Both he and the President, in 
acknowledging the toast, laid particular stress upon the value 
| of research and upon the important position which non-ferrous 
| metals are destined to occupy in the future. The health of the 
| guests was neatly proposed by Dr. Seligmann, and to it Sir 
| Ernest Rutherford and Sir William Bragg responded, Sir 

Ernest reminded Sir Alfred Mond that years ago he, Sir Ernest, 
| had said that the science of metallurgy was the science of impuri 
| ties. He was glad to see that Sir Altred now accepted that view 
| In a delightful speech Sir William Bragg alluded to the fact that 
| whilst in the old days the owner and his men worked out thei 

metallurgical problems side by side, now, since the coming of 
| laboratories, the scientific work was cut off from the practical 
| and the men were unable to take an immediate interest in it. 
| He believed that such a state of affairs contributed to industrial 
| unrest, and he felt that it would be an admirable thing if means 
|} of removing it could be found. In support of his view, he 
referred to a book entitled “The Wheelwright’s Shop,” by 

George Sturt. The dinner ended at an early hour, and was 

followed by a dance. 


























































































THE-ENGINEER 





Marcu 1], 1927 








TRON ORE. 


N.W. Coast 
Native 

(1) Spanish 

(1) N. African 

N.E, Coast 
Native 
Foreign (c.i.f.) 


PIG IRON. 


2) ScoTLanp 
Hematite 
No. 1 Foundry 
No, 3 Foundry 


N.E, Coast 
Hematite Mixed Nos. 
No. 1 


Cleveland 
No. i 
Silicious Iron 
No. 3 G.M.B. 
No, 4 Foundry 
No. 4 Forge 
Mottled 
White 


MIDLANDS 
(3) Staffs 
All-mine (Cold Blast) 
North Staffs. Forge 


Foundry 


(3) Northampton— 
Foundry No. 3 
Foundry Forge 


(3) Derbyshire— 
No. 3 Foundry 
Forge 


3) Lincolnshire 
No. 3 Foundry 
No. 4 Forge 
Basic 


4) N.W. Coast 
N. Lanes. and Cum. 


Hematite Mixed Nos. 


MANUFACTURED 


ScoTtLanp 
Crown Bars 


Best 


N.E, Coast 
Common Bars.. 


LANCS, 
Crown Bars ‘ 
Second Quality Bars 


Hoops 


S. Yorks 
Crown Bars 
Best Bars 
Hoops 


MIDLANDS 
Crown Bars 
Marked Bars (Staffs. ) 
Nut and Bolt Bars 
Gas Tube Strip 


STEEL. 


(5) Scottanp— 


Boiler Plates .. 


Ship Plates, jin. and up 


Sections .. 


Steel Sheets, under 16 1M. 


to fin. .. : 


Sheets (Gal. Cor. 24 B.G.) 


(1) Delivered. 


(6) Home Prices—All delivered Glasgow Station. 
coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 


(5) Delivered Sheffield. 


(a) Delivered Glasgow. 


c= = 


mre ee 


h 


0 to 16 10 


18 6 to 21 
18 6 to 21 
18 6 to 21 


18/— to 21 


99 


Export. 


ga 
4 7 
4 8 


“i «1 


So = 


-~_* > 
= wo wo 


Export. 


£ s. ad. 


(7) Export. 
£ se. d. 


ll 0 0 
0Oto8 5 0 
Oto7 15 O 


(2) Net Makers’ works. 


0 





N.E. Coast 


Ship Plates 
Angles 
Boiler Plates 
Joists 
Heavy Rails 
Fish-plates 
Channels 
Hard Billets 
Soft Billets 
N.W. Coast 
Barrow 
Heavy Rails 
Light Rails 
Billets 
MANCHESTER 
Bars (Round) 
» (Small Round) 
Hoops (Baling) 
» (Soft Steel) 
Plates ” 
» (Lanes. Boiler) 
SuEFFIELD— 
Siemens Acid Billets 
Bessemer Billets 
Hard Basic 
Intermediate Basic 
Soft Basie 
Hoops = 
Soft Wire Rods 
MIpLANDs—— 
Small Rolled Bars 
Billets and Sheet Bars 


Sheets (20 W.G.) . 
Galv. Sheets, f.o.b. L’ pool 
Angles 

Joists 

Tees 


Bridge and Tank Plates 
Boiler Plates .. 


SwaNnsEA— 
Tin-plates, I.C., 20 by 14 
Block Tin (cash) 
os (three months) 
Copper (cash) .. 
on (three months). 
Spanish Lead (cash) 
o” (three month 
Spelter (cash). . 
(three months 


MANCHESTER 


Electrolytic 
Strong Sheets 


» Tubes (Basis Price 
Brass Tubes (Basis Price) 
», Condenser 
Lead, English . . 
» Foreign. 
Spelter 


Aluminium (per ton) 


Tungsten Metal Powder 
Ferro Tungsten 


8 p.c. to 10 p.c. 
“ Specially Refined 
, Max. 2 p.c. carbon. . 
oo oo «6. 9° ; 
+» ss 0.70 p.c. carbon 
- - carbon free 
Metallic ¢ 
Ferro Manganese (per ton) 


9° 
‘hromium 


Silicon, 45 p.c. to 50 p.c. 
” ” 75 p.c. 
Vanadium 


Molybdenum 
», Titanium (carbon free) 


Nickel (per ton) 
Cobalt 





STEEL (continued). 


Home. Export. 
£ a. £ s. ad. £ s. d. 
8 6 

7 6 

12 0 

7 6 

8 0 

12 Oe» - 
10 ys : £9to £9 5 
8 6 

7 6 

8 of; 

Ss ito 9 Oo O 

8 Otoll leo oO 

A] 0 

9 0 - 
ll 0 li 0 0 
10 at 10 15 (0 
8 0 

ll 0 

il 0 

il 0 

” 6 

8 6 

7 0 

12 0 

10 0 

s Oto 9 0 0 

7 Oto 7 5 0 

il Otol2 0 6 

15 O0tol5s 2 6 

7 6to 8 0 O 

7 6to 8 O08 0 

9 0 

8 6to 9 2 6 

ll 0 


NON-FERROUS METALS. 


Copper, Best Selected Ingots 


FERRO ALLOYS. 


(AU prices now nominal.) 


FerroChrome, 4 p.c. to 6 p.c. carbon 
6 p.c. to 8 p.e. ” 


19/9 to 203 
313 0 0 


299 0 O 
56 2 «6 
56 12 6 
28 2 6 
28 15 0 
30 17 6 
31 2 6 


62 5 0 
63 2 6 
86 0 O 
® 1 O} 
0 0 11} 
01 WR 
3 U0 UO 
28 15 0 
31 ; 6 


£107 


1/10 per lb. 
1/6 per Ib. 
Per Ton. Per Unit. 


£23 0 0 7/6 
£22 10 0 7/3 
£22 7 6 616 
£36 2 6 11/6 
£42 5 0 15 

£54 0 0 17/6 


1/5d. per Ib. 
3/3 per lb. 
£16 for home, 
£16 for export 
£11 12 6scale 5/—per 
unit 
£18 10 Oscale 6/—per 
unit 
14/9 per lb. 
5/3 per Ib. 
0/11} per lb. 
£170 
9/- per lb. 


Current Prices for Metals and Fuels. 


FUELS. 
SCOTLAND. 
(Prices not stable.) 
LANARKSHIRE 
(f.0.b. Glasgow) —Steam 
Ell 
Splint 
Trebles 
Doubles 
” Singles 
AYRSHIRE 
(f.o.b, Ports)—Steam 
Jewel 
ts Trebles 
FIPESHIRE 
(f.o.b. Methil or Burnt 
island) —Steam 
Sereened Navigation 
Trebles 
Doubles 
Singles 
LOTHIANS 
(f.0.b. Leith) —Best Steam 
Secondary Steam 
Trebles 
Doubles 
Singles © 
ENGLAND 
(8) N.W. Coast 
Steams 
Household 
Coke 
NORTHUMBERLAND 
Best Steams 
Second Steams 
Steam Smalls 
Unscreened 
Household 
DcRHAM 
Best Gas 
Second... 
Household 
Foundry Coke 


Best Hand-picked Branch 


CaRpIFrr— 

Steam Coals : 
Best Smokeless Large 
Second ” . 
Best Dry Large. . . 
Ordinary Dry Large . 
Best Black Vein Large 
Western Valley Large 
Best Eastern Valley Larg 
Ordinary - 
Best Steam Smalls 
Ordinary Smalls 
Washed Nuts : 
No. 3 Rhondda Large 


” - Smalls 
No. 2 Large 

- ee Through 
Smalls 


Foundry Coke (export) 
Furnace Coke (export) 
Patent Fuel 
Pitwood (ex ship) 
SwaNnsEA— 
Anthracite Coals : 
Best Big Vein Large 
Seconds 
Red Vein ; 
Machine-made Cobbles 
Nuts 
Beans .. 
Peas os 
Breaker Duff 
Rubbly Culm 
Steam Coals : 
Large 
Seconds 
Smalls .. 





Cargo Through 





Boiler Plates 10/— extra delivered England. 


(3) f.0.t. Makers’ works, approximate. 


(c) Delivered Birmingham. 





(4) Delivered Sheffield. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 


* Open market price. Special price for pig iron producers, 19/— per ton at ovens. 





S#errieELp-—— Inland 


Best Selected House Coal 30 
Barnsley Best Silkstone . 30 
Derbyshire Best Brights . 30 
os » House . 28 
Large Nuts 26 
ov Small : . 18 
Yorkshire Hards 19 
Derbyshire Hards 19 
Rough Slacks. il 
Nutty Slacks 8 - 
Smalls... .. 3 
Blast -furnace Coke (Inland) 20 
(Export) .. f.0.b. 


(9) SOUTH WALES 


6 to 22 


6 to 


~ 


Se to ow 


2 @ 0S to =3 te «1 fe A 


— 


~ te = ty 


™ ~~ bo bo 


(5) Glasgow, Lanarkshire and Ayreshire. 


t Latest quotations available. 


Export 
15/— to 15 


16/3 


16/6 to 17 


16/6 
15/9 
13.6 


16 
18 


164 


9 toe 15 


166 
159 
13/6 


14 
13/6 
16 
16 


13 3 


6G to 52 


316 


17 

156 
106 
15,6 


to 30 


17,9 to 18 
15/9 to 16: 


to 30 


26 6 to 27 


at ovens.* 


6 to 23,6 


to 22 6 


> 


6 to 21 
9 to 22 
6 to 21 
6 to 21 


- to 20/6 


to 14 


- to 23 

to 27/6 
7/6 to 
6 to 2 


6 to 31 


6 to 40/- 
6 to 33/6 
6 to 29/- 
6 to 
6 to 50 
6 to 
'6 to 
6 to 
6 to 


(8) Except where otherwise indicated, 
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French Engineering Notes. 


(From our Correspondent in Paris.) 
Trade Organisation. 


Tue feeling of optimism that has prevailed for 
some time in a probable early recovery of trade, is giving 
way to an impression that the crisis is likely to last much 
longer than had been expected. It is true that more orders 
are reported to have been secured by mill and forge owners, 

hiefly for export, and slightly higher prices are being quoted, 
but that is because producers found that recent prices 
were leaving them with very little profit. The carrying 
out of preliminary negotiations for the creation of a sales’ 


bureau may also have induced consumers to buy in antici- | 


pation of @ rise in prices, but, as one leading firm refuses 
to join the organisation, the idea of centralising sales is 
likely to be abandoned. There is a continuous slowing 
down of production, and the pig iron output has under- 
yone a contraction, the number of furnaces in blast during 


January being 147, as compared with 156 in December | 


last. In the engineering trades the outlook is extremely 
precarious, and some of the leading concerns are doing 
scarcely any work at all, although some appearance of 
uctivity is provided by the distribution of orders for rolling 
tock and by the carrying out of the programme of naval 
construction, Citroén is reported to have secured a huge 
contract from Japan for 10 horse-power cars, and has 


advertised for 10,000 men to permit of their being turned | 


out at the rate of 400 a day, but that is the only bright 
spot in the automobile situation. Everywhere else the 
outlook is gloomy. It is generally conceded that there 
can be no hope for the future unless the industrial con- 
ditions are entirely reorganised, and that is the theme of 
the annual report of the Chambre Syndicale des Industries 
Métallurgiques du Rhéne, in which it is stated that the 
prevailing crisis is solely due to prices being too high. 


hey must be brought down by an increased production | 


and a diminution of costs. The representatives of the 
engineering industries in the Rhéne declare that they are 
entirely in favour of paying high wages in proportion to 
the production, but the men must work more to earn more, 
and they must be more efficient. The men nowadays are 
to less efficient than they were before the war. 


aid he 


The Coa! Situation. 


The first thing required to bring down production 
costs is to reduce the price of coal, and French colliery 
owners have so far shown themselves little disposed to 
listen to the appeals of consumers, who affirm that there 
can be no improvement in the industrial situation without 
cheaper fuel. They now see that a lowering of prices can 
be no longer avoided. 


In Belgium prices have been re- | 


British Patent Specifications. 


address of the communicator are printed in italica. 


without drawings. 





at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


GENERATORS. 


STEAM 


264,751. August 26th, 1926.—Feep WarTer RecuLaTors, 
W. M. Still and Sons, Ltd., and F. G. Still, 29, Charles-street, 
Hatton-garden, London. 

This apparatus is primarily intended for the automatic feeding 
of low-pressure boilers. The chamber is connected with the 
water space of the boiler by the branch A, with the steam space 
by the branch B, and with a fresh water supply at C. It will be 
noted that all three branches are provided with non-return 


N° 264.751 

















duced, and coal from that country is being offered in the | 
northern departments at below the prices asked by the | 


neighbouring collieries. Reductions have also taken 
place in the Saar, and, under the new agreement with the 
German coal syndicate, fuel can now be imported from the 
Ruhr into France without restriction. At the same time the 
importations of British coal are rapidly increasing. A first 
consignment of British coal for the Alsace-Lorraine railways 
has even arrived by the Rhine, and this competition is 


| valves. The float D operates the steam inlet valve E through 
| the central push rod, provided with collars F and G. When the 
float, in rising, meets the collar F it opens the steam valve E and 

| the water flows into the boiler by way of A. When the float, in 
descending, meeta the flange G the steam valve closes, the 
entrapped steam is condensed and the chamber refills with 
water by way of C. H is an apparatus for stabilising the position 
of the push rod..—January 27th, 1927. 


regarded as the great factor which will modify the con- | 


ditions of the coal trade generally, while it is looked upon 
with favour locally as aiding in the development of the 
Rhine maritime traffic. The success of English coal in 
Alsace-Lorraine, as elsewhere, is explained by the superior 
quality of the fuel, which renders it more economical for 


consumers when the price is the same as that paid for | 


continental coal. French coalowners can only hope to 
keep their market by reducing prices, and they are unable 
to do that without a reduction in wages, which is now being 
advocated so strongly as to suggest the possibility of 
trouble with the miners. The declare that | 
they are perfectly justified in reducing wages which were 
advanced temporarily to meet a special situation last 
year on the understanding that wages would return to 
the former scale as soon as the stress was relieved. The 
Comité des Houilléres de la Loire has announced that 
wages will be reduced on March 15th. The miners declare 
that they will not accept any reduction until living costs 
come down, and for the moment there is nothing to indicate 
that there is likely to be a lowering of the prices of com- 
modities. They further state that wages have not been 
advanced at the same rate as living costs, and they claim 
that coalowners have no reason to reduce wages. seeing 
that, during the British miners’ strike, they put up the 
prices tofar beyond what was justified by the cost of 
labour. 


coalowners 


The Russian Navy. 


In a note sent to the League of Nations the Soviet 
Government declares that the Black Sea Fleet will consist 
of a squadron battleship, a cruiser, six squadron torpedo- 
boats and four submarines, which are at present at Bizerta 
and will return, at an early date, to the Black Sea. The 
French Government has found it necessary to reply that 
the negotiations with the Soviet are not sufficiently 


advanced to warrant the statement that the fleet, formerly | 
in command of Admiral Wrangel, will leave Bizerta, where | 


it is retained by France as a guarantee for the repayment 
of what has been spent upon the maintenance of the vessels 
as well as upon the officers and men when they sought 
refuge in the port. The negotiations for a settlement 
broke off long ago, and nothing has been done since then 
by the Soviet Government to secure possession of the 
fleet. 


Bridge Enlargements. 


Now that work has been resumed on the Pont 
de la Tournelle, considerable changes are to be made to 
some of the other bridges, beginning with the widening of 


the Iena Bridge, which was temporarily enlarged for the | 


Exhibition of 1900. Although unused, the temporary 
outside balustrades have remained in position for more 
than a quarter of a century. Very shortly, work will be 
started upon the Pont de la Concorde, which will be widened. 
The Alma Bridge is a serious obstacle to the flow of the 
Seine, and the foundations are said to be sinking 
slightly. Its reconstruction has been decided upon. 





TRANSMISSION OF POWER. 


264,731. December 23rd, 1925.—IMPROVEMENTS IN OR RELATING 
To Exvectrric Cases, The Macintosh Cable Company, Ltd., 
of No. 2, Cambridge-street, Manchester, and Arthur William 
Williams, of 290, Mansfield-road, Nottingham. 

This invention has particular reference to trailing cables for 
in connection with electrically - operated coal cutting 
machinery. Within the rubber insulating body A there are three 
power cores B equally spaced around a central earth core C. 
The earth core has a central metal conductor D composed of 
wire strands and enclosed within an annular body E of insulation 
with an outer metal sheath composed of a series of cords, consist - 
ing of spirally twisted wire strands. These stranded cords are 
preferably wrapped in a spiral manner around the insulation E 


use 


N° 264.731 








| so as to lie close together without crossing. The central con- 
ductor D and the sheath F constitute conductors for both flow 
and return of the current in the earth circuit and when con- 
nected at the cable ends form a completed earth circuit. Such 
| @ dual earth core comprising an inner conductor and an outer 
wrapping is particularly adopted for use with cables in which 
the power cores are provided with independent metal sheaths, 
the outer wrapping of the dual earth core being in contact with 
one or more of the sheaths of the power cores. Insulating 
material in the form of longitudinal pads G may be arranged 
between the cores, and preferably those pads assume the same 
lay as the power cores relatively to the earth core. The advan- 
tages claimed for a cable constructed in accordance with this 
invention are fully described.—January 27th, 1927. 


When an invention is communicated from abroad the name and 
When an abridgment is not illustrated the Specification is 


Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 


























MACHINE TOOLS AND SHOP APPLIANCES. 


264,749. August 24th, 1926.—Percusstve Hammers, 
Georgevitch, 3, Villa Ornano, Paris X VIIle, France. 
This mechanically-operated percussive hammer is very similar 
to one recently mentoned in this column as to general character, 
but is operated by a distinct driving mechanism, the general 


N. 





arrangement of which can be followed in the drawings. It has 
the distinction, however, that the cam path A, which controls 


| the movement of the striker B, is spiral, and not of a compound 








curvature as in the other case just mentioned.—January 27th, 


1927. 


PUMPING AND BLOWING MACHINERY. 


264,348. February 20th, 1926. 
ford, Ltd., Colchester, and F. 
Colchester. 

The object of this invention is to balance the end thrust on the 
rotor of a conical screw pump. For this reason the rotor is 
extended at the discharge end into a recess in the cover, as shown 


t0TARY Pumps, A. G. Mum- 
B. Tait, 229, Maldon-road, 


N°264 348 

















at A, and water is admitted to the intervening space from th« 
pump discharge by the branch pipe B, The end face of the rotor 
is furnished with vanes, as shown at C, which, by centrifugal 
action, create a pressure within the space that balances the end 
thrust and prevents water leaking back that way January 
20th, 1927 


METALLURGY. 


1926.—Recovery or Zinc From Leap 


265,036. April 7th, 
R. Marks, 57, Lincoln's Inn-fields, London, 


Resipves, E. C 
W.C. 2. 

This patent covers a process for the recovery of metallic zin« 
from the “ blue powder ” produced in the process of lead refining 
with a minimum loss of the flux necessary and the by-products 
available. The blue powder coming from the lead refinery A 
is passed through a screen B to eliminate large stuff, which is 


N°265,036 
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returned to the refinery, and the smaller material is sent to the 
kettle C, together with a supply of flux in the form of zinc 
chloride. At the necessary heat the zinc chloride must volatilise, 
but it is drawn off by the fan D, collected in the “ bag house ” E, 
and returned to the kettle. The reaction in the kettle results 
in molten zinc, and a slag, which is sent to the muffle F, where any 
contained zinc chloride is volatilised, drawn off by the fan G, 
collected in the bag house H, and returned to the eircuit.— 
February 3rd, 1927. 
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MISCELLANEOUS. 


IMPROVEMENTS IN ELECTRIC 


264,758. September 20th, 1926, 
of 68, Sutton-street, Aston, 


InsvutatTors, John Wilfort, 
Birmingham, Warwick. 

The insulator described in this specification is primarily 

intended for use in connection with wireless aerials. It consists 

of a bell-shaped member A with open and closed ends as shown. 


N° 264,758 


—_ . 
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Openings B and C serve for the suspension rope and aerial wire 
respectively, and a lead-in wire passing through a hele in the 
lower part of the insulator is connected to the aerial wire as 
shown. Insulators constructed in accordance with the invention 
are preferably made of glass, but other insulating materials may 
also be used..—January 27th, 1927. 


264,739. July 30th, 1926.—Jorsinc SupPeRHEATER TUBES, 
The Superheater Company, Lid., 195, Strand, London, W.C. 2. 

It is remarked, in connection with this invention, that, when 
two pipes are welded together side by side to form a return bend, 
such as is used in some superheaters, there is some tendency 
for the tube walls to crumple up during the process of welding. 














The inventors consequently insert two male dies A A inside the 
tubes, while they are supported exteriorily by the female dies 
BB. The forming die C is then pushed forward to split the 
tubes longitudinally and to weld together the split edges to 
produce the form of connection shown in the right-hand figure.— 
January 27th, 1927. 


264,738. July 24th, 1926.—BaLaNcING APPARATUS, 
Rowell, 15, Bolton-road, Chiswick, London, W. 4. 
This apparatus is intended for statically balancing cylindrical 
bodies and is claimed to be simple and accurate in use and cheap 
to construct. The cylindrical body is supported in a vee block, 
the external corner of which constitutes a knife edge and rests 
upon a pedestal provided with a hardened face. Bent rods 


H. 8. 


N° 264.738 








carrying counterpoises depend from the sides of the vee-block. 
These rods carry horizontal arms fitted with sliding weights, of 
which one moves against a graduated scale. A pointer depends 
from the vee-block and works against a scale on the pedestal. 
An alternative construction is described, which embodies the 
use of a flexible strip in substitution for the knife edge system.— 
January 27th, 1927. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the Time and 
PLACE at which the meeting is to be held should be clearly stated. 





T 





TO-DAY. 





Dieset Enoive Users Associarion.—Caxton Hall, West- | 
minster, London, 8.W.1. Paper, “ High-Revolution Oil | 
| Engines,” by Mr. P. A. Holliday. 3 p.m. 
| Ex-British WesTIncHouse AssociaTion.—Hotel Cecil, 
| Strand, London, W.C.2. Ninth re-union dinner. 5.45 for 
6.45 p.m, 

INstTiTuTe OF MARINE ENGINEERS.—-85/88, The Minories, 


Tower Hill, London, E. 1. 


INSTITUTE OF MeTALs : SHEFFIELD Locat Section.—Applied 
Seience Department of the University, St. George’s-square, 
Sheffield. ‘* Old-fired Furnaces,’ by Mr. I. Lubbock. 7.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS: Norts or Ene- 
LAND CENTRE.—Liverpool Engineering Society's Rooms, The 
| Temple, Dale-street, Liverpool. Paper, “ Ships’ Lifeboat 
| Motors,” by Mr. A. F. Evans. 7 p.m. 


Annual general meeting. 6.30 p.m. 


| INSTITUTION OF ELECTRICAL ENGINEERS : LONDON STUDENTS’ 

Section.—Savoy-place, Victoria Embankment, London, W.C. 2. 
| Joint meeting with the Students’ Sections of the Institutions of 
| Civil and Mechanical Engineers. Lecture, ‘ Patents,”’ by Mr. 
| A.C. Price. 6.15 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s Gate, 
Westminster, London, 8.W.1. Paper, “The Development 
of Mechanical Vehicles for General Load-carrying Duty in the 
Army,” by Captain C. H. Kuhne. 6 p.m. 


Junior InstirutTion or ENGIneEers.—39, Victoria-street, 
London, 8.W. 1. Paper, “ Cupolas,” by Mr. J. Wolstenholme. 
7.30 p.m. 

KEIGHLEY ASSOCIATION OF ENGINEERS.—Room 14, Temper- 
ance Institute, Keighley. Lecture, “The Réle of Electricity 
in Nature,”’ by Dr. Whiddington. 7.30 p.m. 

Puysicat Society.—Imperial College of Science, South Ken- 
sington, London, 8.W. Papers, “The Measurement of the 
Absorption Coefficients of Light Filters,” by Messrs. G. M. B 
Dobson and I. O. Griffith ; *‘ A Comparison of the Behaviour in 
Thermal Diffusion of Nitrogen and Carbon Monoxide, and of 
Nitrous Oxide and Carbon Dioxide,’ by Messrs. T. L. Ibbs and 
L. Underwood ; * The Relighting of a Neon Lamp when Momen- 
tarily Extinguished at Voltages below the Striking Potential,” 
by Mr. R. R. Nimmo ; * The Electrification of Dust Clouds,” 
by Mr. G. B. Deodhar. 5 p.m. 

Roya INstirruTion 
| street, London, W. 1. 
Macdonald. 9 p.m. 


or Great Brirain.—21, Albemarle- 
“The Wall of Hadrian,” by Sir George 





Royat Socrety or Arts.—John-street, Adelphi, 
| W.C. 2. Indian Section meeting. 
| in India,’ by Mr. R. Mather. 4.30 p.m. 
| West or Scorranp Iron AnD Steet Instrrute.—Room 24, 
| Royal Technical College, Glasgow. Paper, “ Alkalies in the 
| Blast-furnace,” by Mr. W. MacConnachie. 6.30 p.m. 


SATURDAY, MARCH 12rxs. 


| Iwstrrvution or Munictpat AND County Encrivegers.—South- 
| Western District meeting at Bath. 12 noon. 


MONDAY, MARCH l4ra. 


| Instrrure or Merats: Scorrisu Loca, Secrion.—Institu- 
tion of Engineers and Shipbuilders in Scotland, 39, Elmbank- 
|erescent, Glasgow. Annual general meeting. ‘ Moulding 
| Sands,” by Mr. G. Watt Tyrrell. 7.30 p.m. 

| Instrrution or AvTomoBILE ENGINgERS.—Chamber of Com- 

| merce, New-street, Birmingham. Joint meeting of the Birming- 

ham and Wolverhampton Centres. Paper, “ The High-tension 


Magneto, with Especial Reference to its Design, Manufacture —— 
i | J. E, Thornycroft. 


and Service,” by Messrs. A. P. Young and L. Griffiths. 7 p.m. 
INSTITUTION oF AUTOMOBILE ENGINEERS.—The College, 
| Loughborough. Loughborough Graduates’ meeting. Paper, 


| ““ Modern Motor Cycle Engines,” by Mr. C. Legge. 7 p.m. 

| * . , ‘ 
INSTITUTION OF MECHANICAL ENGINEERS,.—-Storey’s Gato, 

| Westminster, London, 8.W.1. Graduates’ Section meeting. 

Informal discussion on “ Efficiency of the Repair Shop,”’ intro- 

duced by Mr. E. F. Cordell. 7 p.m 


Royat Socrety or Arts.—John-street, Adelphi, London, 
W.C. 2. Cantor Lecture, “‘Some Industrial Applications of 
Electrothermics,”” by Mr. G. I. Finch. 8 p.m. 


TUESDAY, MARCH 15rs. 

INSTITUTE OF British FOUNDRYMEN : LANCASHIRE BRANCH, 
Burn ey Section.—Municipal College, Ormerod-road, Burnley. 
Lecture, ‘‘ The Mixing of Cast Iron, with Special Reference to 
Carbon, Silicon, Phosphorus, Manganese and Sulphur,”’ by Mr. 
A. Buck. 7.15 p.m. 

Royat Iystrrvotion or Great Britratn.—21, Albemarle- 
street, London, W.1. ‘“ X-Rays and the Chemical Molecule,” 
by Dr. G. Shearer. 5.15 p.m. 








SHEFFIELD METALLURGICAL AssocIiATION.—-198, West-street, 








London, | 
“ The Iron and Steel Industry | 





Sheffield. ‘The Burning of Coke,” by Mr. R. Wigginton. | 
7.30 p.m. 
WEDNESDAY, MARCH lé6ru. 
INSTITUTION OF AUTOMOBILE ENGINEERS.—Chamber of 


Birmingham Graduates’ 
7.30 p.m. 


| Commerce, New-street, Birmingham. 
meeting. Paper, *‘ Service,’’ by Mr. E. R. Munden. 


INsTITUTION oF Crivit ENGtneers.—Great George-street, 
London, 8.W. 1. Students’ meeting. Paper, “ Fire Protection 
in Buildings, with special reference to Reinforced Concrete 
Construction and Automatic Sprinklers,’’ by Mr. F. C. Jordan. 
6.30 p.m, 

INSTITUTION OF ELECTRICAL ENGINEERS: SovutTH MIDLAND 
CentTre.—The University, Edmund-street, Birmingham. Wire- 
less Sub-section meeting. Lecture, ‘‘ Characteristics of Audio- 
frequency Amplifiers Used in Telephonic Repeaters,”’ by Mr. C. 
Robinson. 7 p.m. 

Cromwell-road, 
* Turbulence,” 


Royat METEOROLOGICAL Socrery.—49, 
South Kensington, London, 8.W.7. Lecture, 
by Mr. G.I. Taylor. 7.30 p.m. 


Royat Socrety or Arts.—John-street, Adelphi, London, 
W.C. 2. “ History by Excavation,” by Dr. R. E. Mortimer 
Wheeler. 8 p.m. 


THURSDAY, MARCH 17ru. 


InsTITUTE OF MeTats: Lonpon Loca Secrion.—Society of 
Motor Manufacturers and Traders’ Rooms, 83, Pall Mall, London, 
8.W. 1. “The Works Chemist,” by Mr. C. E. Barrs. 7.30 p.m. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Watergate House, 
Adelphi, London, W.C. 2. London Graduates’ meeting. Paper, 
* Products of Low-temperature Carbonisation as Automobile 
Fuels,” by Mr. F. B. Grant. 7.30 p.m. 








| “* Godfrey ” 


INsTiTUTION OF ELsEcrricaL ENGINEEKS.—Savoy-place, 
Victoria Embankment, London, W.C.2. Faraday Lecture, 
* What is Electricity ?’ by Professor W. M. Thornton. 6 p.m 

InstiruTiIOoN OF MINING AND MetatturGcy.—Goeologica! 
Society’s Rooms, Burlington House, Piccadilly, London, W, 1, 
Papers: ‘Notes on Some Ancient Mine Equipments and 
Systems,” by Mr. R. E. Palmer ; and ‘* Mica and its International! 
Relationships,” by Mr. G. V. Hobson. 5.30 p.m, 


FRIDAY, MARCH 18ru. 


Bush House 
8 p.m, 


Farapay House Ovp Sruvents’ Association. 
Restaurant,, Aldwych, London, W.C. 2. Dance. 


INSTITUTION OF ELECTRICAL ENGINEERS : LONDON STUDENTs 


Section.-Imperial Hotel, Russell-square, London, W.C. | 
Annual dinner, 7.30 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey'’s Gate 
Westminster, London, 8.W.1. Informal meeting. “Son 
Aspects of Workshop Organisation,” introduced by Mr. F. |} 
Robinson, 7 p.m. 

Junior Instirution oF ENGrINeers.—39, Victoria-street 


London, 8.W. 1. Paper, “* An Investigation of Torsional Vibra 
tion, with particular reference to Aircraft Engines,” by Mr. J 
Calderwood, 7.30 p.m. 


Nortsa-East Coast INstrrutTion or ENGINEERS AND Suir 
BUILDERS.—Literary and Philosophical Society's Rooms, New 
castle-upon-Tyne. Paper, “Development of the Fiat Marin 
Oil,Engine,”’ by Mr. D. M. Shannon. 6 p.m. 


Royat Instirvution or Great Brirary.—-21, Albemark 
street, London, W. 1. Discourse, * Colloidal Solutions,” by Dr 
E. Hatschek. 9 p.m. 

SATURDAY, MARCH 19ra, 

Royat Instrrvution or Great Barraw.—21, Albemark 

street, London, W.1. ‘The Alpha Rays and Atomic Strix 


ture,”’ by Sir Ernest Rutherford. 3 p.m. 


MONDAY, MARCH 2iIst. 
Rattway Crus,—25, Tothill-street, London, 8.W. 1. Pape r 
“The Late History of the Great Northern Railway,”’ by Mr 


W.N. R. J. Back. 7.30 p.m. 

Royat Socrety or Arts.—John-street, Adelphi, London 
W.C. 2. Cantor Lecture, “Some Industrial Applications 
Electrothermics,’’ by Mr. G. J. Finch. 8 p.m. 


TUESDAY, MARCH 22Np 
InstiTuTe OF Metats: Birmincuam Loca. Secrion.—Th 
Engineers’ Club, Waterloo-street, Birmingham. ‘* Nickel-iron 


and Related Alloys,” by Mr. W. T. Griffiths. 7 p.m. 
INSTITUTION OF AERONAUTICAL ENGINEERS.-.Junior 
tution of Engineers, 39, Victoria-street, London, 8.W. 1. 
* Aircraft Law,” by Mr. L. A. Wingfield. 6.30 p.m. 
Civi, ENGINEERS.---Great 
Paper, ** Heat Transmission and the Motor 


Insti- 
Paper 
George-street 


INSTITUTION OF 


London, 8.W. 1. 


Car Radiator,’ by Professor W. E. Dalby. 6 p.m. 
FRIDAY, MARCH 25ru 
INSTITUTION oF Crivii ENGINEERS.—Great George-street, 


Westminster, London, 8.W.1. Annualdinner. 7 for 7.30 p.m, 


INSTITUTION OF ENGINEERING INsPEecTION.—-Royal Society 
of Arts, John-street, Adelphi, London, W.C.2. Paper, “* The 
Educative Influence of Aircraft Inspection,’ by Major KR Myers 
7.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS.—-Storey’s Gate, 
Westminster, London, 8.W.1. Jo fmt meeting with the Society 
of Chemical Industry. ‘“* Lubrication,’’ by Dr. W. R. Ormandy 
5.15 p.m. (Change of hour). 

MONDAY, MARCH 28rn. 

INSTITUTION OF MECHANICAL ENGINEERS.—-Storey's-gate 
Westminster, London, 8.W.1. Graduates’ Section meeting 
Annual lecture, ““ Torpedo Boats and their Machinery,”’ by Sir 
7 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


E. H. Hunter anv Co., who lately removed to 68, Victoria 
street, London, 8S.W.1, ask us to announce that their new 
telephone number is Victoria 0259. 

Mr. Tuomas J. Sropart, 316, Ivydale-road, London, 8.E. 15, 
asks us to announce that he has been appointed sole representa- 
tive in the British Isles for the Canadian Directories of the Fraser 
Publishing Company, Montreal. 

Masor E, G. Frecenen, M.I. Mech. E., asks us to announce 
that he is retiring from the Bedford Engineering Company, 
Bedford, his interest in the firm having been acquired by Mr 
Claude M. Toplis, who will in future carry on the Gasieaen 

Dowprxes’ Macutne Toot Company, Ltd., of Bush House, 
Aldwych, London, W.C. 2, asks us to announce that it has 
been appointed the sole selling agent in Great Britain for the 
oxygen-jet cutting machines, which are manu- 
factured by the Godfrey Engineering Works at Wood Green, 
London, N. 








A Vest Pocket Sreep INpicatTor.——-Our attention has been 
directed by Buck and Hickman, Ltd., of Whitechapel-road, 
London, E. 1, to a neat little design of speed counter made by 
the Brown and Sharpe Manufacturing Company. The device 
consists of an aluminium block 1 fin. diameter and }in. thick, into 
which there is let excentrically a runner consisting of an 
aluminium cylinder lin. in diameter and a bare jin. thick. The 
edge of the runner is scaled 0 to 95 in the right-hand and also the 
left-hand direction, and between the two scales the runner is cut 
as a worm wheel. A worm spindle held in the case engages with 
the runner and at its outer end carries a rubber tip with which 
contact is made in the usual way with the shaft or wheel the 
speed of which is to be measured. Over the mouth of the 
excentric hole containing the runner a thin steel disc is held by a 
central screw. This disc is formed with an indented pip, which 
once during each revolution of the runner is in contact with an 
upstanding pip on the runner face. With the thumb held on the 
pip of the dise the number of times the dise “ breathes” in a 
given interval of time represents the number of hundreds of 
revolutions made by the shaft or wheel in that time. The number 
of revolutions less than a hundred is read by means of one or 
other of the scales on the edge of the runner, the figures of which 
are visible through two slots in the thin portion of the wall of 
the case. The indicator is light and compact and, moreover, is 
sold at a price which is sufficiently low to make the loss or mis- 
laying of the device a matter for no great amount of financial 
unhappiness. 








